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ABSTRACT
Black hole systems, comprised of a black hole, accretion disk, and collimated outflow are studied
here. Three AGN samples including 753 AGN, and 102 measurements of 4 GBH are studied. Applying
the theoretical considerations described by Daly (2016), general expressions for the black hole spin
function and accretion disk magnetic field strength are presented and applied to obtain the black hole
spin function, spin, and accretion disk magnetic field strength in dimensionless and physical units for
each source. Relatively high spin values are obtained; spin functions indicate typical spin values of
about (0.6 - 1) for the sources. The distribution of accretion disk magnetic field strengths for the
three AGN samples are quite similar and have mean values of about 104 G, while those for individual
GBH are similar and have mean values of about 108 G. Good agreement is found between spin values
obtained here and published values obtained with well-established methods; comparisons for 1 GBH
and 6 AGN indicate that similar spin values are obtained with independent methods. Sgr A∗ and
M87 are included in the study, and relatively high spin values are obtained for these sources. Black
hole spin and disk magnetic field strength demographics are obtained and indicate that black hole
spin functions and spins are similar for all of the source types studied including GBH and different
categories of AGN.
Keywords: black hole physics – galaxies: active
1. INTRODUCTION
Several methods have been proposed to measure and study the spin properties of supermassive black holes associated
with active galactic nuclei (AGN) and stellar mass black holes that are X-ray binaries, referred to as Galactic Black
Holes (GBH). These methods include the use of emission from the accretion disk associated with the black hole (Fabian
et al. 1989; Miller et al. 2009; Patrick et al. 2012; Walton et al. 2013; Vasudevan et al. 2016; Reynolds 2019 and
references therein); the use of the properties of extended radio sources (Daly 2009a,b, 2011, Daly & Sprinkle 2014); a
combination of accretion disk emission and the properties of radio sources (Gnedin et al. 2012; Daly 2016; Mikhailov
& Gnedin 2018); and the properties of gravitational waves (Abbott et al. 2018). To date, studies of emission from the
accretion disk alone has led to about 22 AGN with “robust” spin determination based on the X-ray reflection method
(e.g. Reynolds 2019 and references therein), and disk emission has led to several GBH spin determinations (e.g. Miller
et al. 2009; King et al. 2013 and references therein). Studies of outflows from powerful extended radio sources has
led to about 130 spin determinations (e.g. Daly & Sprinkle 2014), while studies that combine the disk emission and
outflow properties provide a few hundred spin values (e.g. Gnedin et al. 2012; Daly 2016; Mikhailov & Gnedin 2018).
Here, accretion disk emission properties are combined with the properties of radio sources associated with the
collimated outflow from a black hole to estimate black hole spin functions and spins for 753 active galactic nuclei
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(AGN) and 4 Galactic Black Holes (GBH) using the method proposed by Daly (2016) and extended here. The “black
hole system” includes the black hole, the accretion disk, and the collimated outflow. Background information on
measuring black hole spin for sources with collimated outflows is provided in section 1.1.
In addition to providing a black hole spin estimate, the method introduced by Daly (2016) and extended here allows
an estimate of the magnetic field strength of the accretion disk of each source in a manner that does not depend upon
a detailed model of the accretion disk. Here and throughout the paper, the term “magnetic field strength” indicates
the magnitude of the magnetic field, B, of the accretion disk.
1.1. Background on Black Hole Systems with Collimated Outlfows
To empirically determine and study black hole spin, sources for which the spin is likely to affect some empirically
accessible aspect of the source are selected for study. Black hole systems with powerful outflows, especially those with
outflows that are powerful relative to the accretion disk bolometric luminosity, are likely to be powered at least in part
by the spin of the black hole (Blandford & Znajek 1977; Begelman, Blandford, & Rees 1984; Meier 1999; Blandford,
Meier, & Readhead 2018). This is based on the premise that the spin energy of the black hole can be extracted
(Penrose 1969; Penrose & Floyd 1971).
Thus, sources with powerful collimated outflows are considered here. The beam power, Lj = dE/dt, is the energy
per unit time ejected by the black hole system in the form of a collimated jet. The beam power is typically considered
to be in the form of directed kinetic energy and the jet manifests its presence as a compact or extended radio source
The beam powers of classical double radio sources discussed here were obtained with the “strong shock method,”
described in detail below.
A source with both a beam power and black hole mass determination can be used to solve for a combination of the
black hole spin and accretion disk braking magnetic field strength (Daly 2009a,b, 2011; Daly & Sprinkle 2014; Mikhailov
& Gnedin 2018). For example, Daly (2011) and Daly & Sprinkle (2014) assumed three different parameterizations of
the magnetic field strength and solved for black hole spin values given these field strengths. Thus, a second equation
is needed to be able to break this magnetic field strength - black hole spin degeneracy and solve for the spin and
accretion disk magnetic field strength separately.
To be able to break this degeneracy, Daly (2016) (hereafter D16) considered sources that have bolometric accretion
disk luminosity determinations in addition to values for the beam power and black hole mass. This led to a sample of
97 powerful classical double radio sources. This study indicated an empirically determined relationship between the
beam power, accretion disk bolometric luminosity, Lbol, and Eddington luminosity, LEdd, of the form
Lj
Lbol
∝
(
Lbol
LEdd
)α∗
∝
(
Lbol
LEdd
)A−1
, (1)
where the parameter α∗ is related to the parameter A by α∗ = (A − 1); a best fit value of α∗ = −0.56 ± 0.05 was
obtained. Eq. (1) is referred to as the fundamental line (FL) of black hole activity. The Eddington luminosity is
given by LEdd ≃ 1.3 × 10
46M8 erg/s, where M8 is the black hole mass in units of 10
8M⊙. The 97 sources included
in the study are powerful classical double radio sources, known as FRII sources (Fanaroff & Riley 1974). The beam
powers were determined using the “strong shock” method; the method is based on the application of the equations
of strong shock physics (i.e. the strong shock jump conditions) to powerful classical double sources (Daly 1994). It
requires the use of high resolution multifrequency radio maps covering the full radio lobe region of each source. O’Dea
et al. (2009) showed that this method is essentially model independent: it has no free parameters and does not rely
on whether the radio emitting plasma is close to minimum energy or equipartition conditions. When the beam power
is written in terms of empirically determined strong shock parameters, the parameterized deviations of the relativistic
electron population and magnetic field strength of the plasma in the extended radio source from minimum energy (or
equipartition) conditions fortuitously cancel out. Beam powers for additional sources were obtained by applying the
relationship between beam power obtained with the strong shock method and radio power (Daly et al. 2012). The
black hole masses were obtained from McLure et al. (2006), McLure et al. (2004), and Tadhunter et al. (2003). The
bolometric accretion disk luminosities, Lbol were obtained from the [OIII] luminosities using the relationship obtained
by Heckman et al. (2004) and confirmed by Dicken et al. (2014). The [OIII] luminosities were obtained from Grimes,
Rawlings, & Willott (2004).
To understand the implications of the empirical relationship given by eq. (1), general theoretical expressions were
considered. The beam power is parameterized as Lj ∝ m˙
a M b f(j), where f(j) is a function of the spin of the black
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hole, and the bolometric disk luminosity is parameterized as Lbol ∝ ǫM˙ ∝ ǫ m˙ M , where M˙ is the mass accretion
rate, m˙ ≡ M˙/M˙Edd is the dimensionless mass accretion rate, M˙Edd ≡ LEddc
−2 is the Eddington accretion rate, and ǫ
is a dimensionless efficiency factor. The efficiency ǫ and the dimensionless mass accretion rate m˙ are each normalized
to have a maximum value of unity. The spin function f(j) is considered to be independent of the mass accretion rate
and black hole mass. Here, the notation of Blandford (1990) and Meier (1999) is used; the dimensionless black hole
spin j is defined in the usual way, j ≡ Jc/(GM2), where J is the spin angular momentum of the hole, M is the black
hole mass, c is the speed of light, and G is Newton’s constant; in other work, j is sometimes represented with the
symbol a or a∗. The Meier (1999) model is a hybrid that includes a disk wind, as in the model of Blandford & Payne
(1982), and black hole spin energy extraction, as in the model of Blandford & Znajek (1977). The normalizations are
parameterized by gj and gbol where the maximum values of the beam power and bolometric luminosities are given by
Lj(max) = gjLEdd and Lbol(max) = gbolLEdd, respectively. This form for Lj is motivated by the form of the equation
for the beam power in black hole spin powered outflow models: Lj ∝ m˙ M f(j) ∝ B
2
p M
2 f(j), that is, B2p ∝ (m˙/M)
(e.g. Blandford & Znajek 1977; Blandford 1990; Meier 1999; Tchekhovskoy, Narayan, & McKinney 2010; Yuan &
Narayan 2014), where Bp is the poloidal component of the accretion disk magnetic field. A spin term is not included
in the expression for Lbol because this is expected to be important only as Lbol/LEdd → 1, which would only impact a
small fraction of the sources considered; as the sample sizes become larger, it will be possible to look for the signature
of the impact of spin on Lbol.
The theoretical expressions are applied to the empirical relationships to understand the implications of the results.
Eq. (1) indicates that m˙a M b f(j) ∝ (ǫ m˙)AM , which suggests that b = 1. In this case, the ratio of Lj/Lbol is
expected to be independent of black hole mass, which is confirmed to be the case for the sample studied by D16. A
value of b = 1, indicates that m˙a M f(j) ∝ (ǫ m˙)AM , so m˙a = (ǫ m˙)A, since f(j) is independent of m˙ and M by
construction, and ǫ and m˙ are each normalized to have a maximum value of one. While this general solution leads
to eq. (2), it is interesting to pause for a moment and consider the two simplest particular solutions for A ≃ 1/2
(obtained by D16): that obtained with a = 1, indicating ǫ ∝ m˙, and that obtained for a = 1/2, indicating ǫ =
constant. The first particular solution indicates Lj ∝ m˙ M f(j) with Lbol ∝ m˙
2 M . The second particular solution
indicates Lj ∝ m˙
1/2 M f(j) with Lbol ∝ m˙ M . This means that the combination Lj ∝ m˙ M f(j) and Lbol ∝ m˙ M is
inconsistent with the empirical results obtained by D16.
The general solution obtained above indicates that (see eqs. 4 and 5 of D16), independent of the value of a,
f(j)
fmax
≃
(
Lj
gjLEdd
) (
Lbol
gbolLEdd
)−A
. (2)
The spin function f(j) is normalized by its maximum value fmax, which is the value of f(j) when j = 1.
It will be shown in section 3 that the same expression can be derived for other sources that fall on the fundamental
line of black hole activity. The spin function can be converted to black hole spin j, as discussed in section 4. The
quantity
√
(f(j)/fmax) ∝ j to first order in most outflow models, so this is the quantity obtained and studied here. In
the Blandford-Znajek model (1977) and the Meier (1999) models, the conversion is
√
f(j)/fmax = j(1 +
√
1− j2)−1,
though numerical simulations suggest that this equation may be modified for some outflow models (e.g. Tchekhovskoy
et al. 2010, Yuan & Narayan 2014).
Given the results reported by D16, it was interesting to consider whether the fundamental plane of black hole activity,
which is written in terms of observed quantities, is the empirical manifestation of the same underlying relationship as
that described by eq. (1). Daly et al. (2018) (hereafter D18) showed that this is indeed the case.
There are many equivalent representations of the fundamental plane (FP), which is a relationship that applies to
sources with compact radio emission, disk X-ray emission, and an estimate of the black hole mass. The FP was
introduced by Merloni, Heinz, & De Matteo (2003) (hereafter M03) and Falcke, Ko¨rding, & Markoff (2004). Here,
the representation presented by Nisbet & Best (2016) (hereafter NB16) is followed; other representations can easily be
obtained from this by making appropriate substitutions as described by NB16:
log LR = a log LX,42 + b log M8 + c , (3)
where a, b, and c are empirically determined constants and may be different for different source samples (note, these
are unrelated to the quantities a and b discussed earlier); LR is the 1.4 GHz radio power of the compact radio source in
erg s−1; LX,42 is the (2 - 10) keV X-ray luminosity of the disk in units of 10
42 erg s−1; andM8 is the black hole mass in
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units of 108M⊙; conversions to and from other wavebands are discussed by NB16. NB16 present results obtained with
a sample of 576 LINERS and summarize results obtained by M03, Ko¨rding et al. (2006a,b), Gu¨ltekin et al. (2009),
Bonchi et al. (2013), and Saikia et al. (2015) (hereafter S15).
For FP sources, D18 showed that using standard, well-accepted equations relating the compact radio luminosity to
the beam power, and the disk X-ray luminosity to the bolometric disk luminosity, the FP can be written in the form
of eq. (1), and best fit FP parameters can be used to obtain the beam power from the compact radio luminosity.
Specifically, the beam power is written as
logLj = C log LR +D , (4)
and the bolometric disk luminosity as
Lbol = κX LX(2 − 10 keV), (5)
where C, D, and κX are constant for a given source sample, and LX(2 − 10 keV) is the (2-10) keV luminosity of the
source. Given eqs. (4) and (5), D18 showed that eq. (3) can be written in the form of eq. (1). The results indicate
that the value of C is related to the best fit FP parameters a and b: C = 1/(a + b); D depends upon a series of
empirically determined constants, including best fit FP parameters a, b, and c, κX , and the normalization of the beam
power obtained using the strong shock method, as described by D18.
Thus, the beam power Lj can be obtained empirically in a completely model-independent manner for sources that
lie on the FP, using eq. (4) once the values of C and D have been obtained from best fit FP values a, b, and c for
that sample of sources. D18 obtained beam powers for the samples of NB16, S15, and M03; beam power values for
each sources are listed in Tables 2-5. The value of the bolometric luminosity of the disk is obtained using eq. (5)
with κX = 15.1 (Ho 2009; D18). The bolometric luminosity of each source was obtained and studied by D18; values
are listed in Tables 2-5. Given that all of the sources on the FP have black hole mass determinations, it is easy to
construct the FL (given by eq. 1) for separate samples, as was done by D18 for the NB16, S15, and M03 FP sources
plus the FL sources studied by D16.
Here, the methods introduced by D16 are applied and extended to the four data sets for which the FL of black hole
activity was studied (D16; D18). The application of these methods allows estimates of the spin function and spin of
each black hole, and the accretion disk magnetic field strength in dimensionless and physical units of each source. Since
these rely upon the beam power, bolometric accretion disk luminosity, and black hole mass (or Eddington luminosity),
these quantities are also included in the tables that list values of all quantities. Given the large numbers of sources
included in the study, black hole demographics can be studied.
The data used for these studies is discussed in section 2. The methods of obtaining the spin function, black hole
spin, and accretion disk magnetic field strength are discussed in section 3. The results are presented in section 4,
discussed in section 5, and summarized in section 6.
2. THE DATA
The data sets studied here include the 576 LINERS from NB16, the 102 data points for 4 Galactic Black Holes (GBH)
listed by S15, the 97 FRII sources from D16, and the 80 AGN from M03. All four samples were studied in detail by
D18. With the exception of a few black hole mass updates, the radio powers, X-ray luminosities, and black hole masses
in the published source tables of NB16, S15, and M03 are used to obtain beam powers, bolometric luminosities, and
Eddington luminosities as described in section 1.1. For the sample of D16, these quantities are obtained as described
in section 1.1. Black hole masses have been updated for Sgr A∗ (Ghez et al. 2008), Ark 564 (Vasudevan et al. 2016;
Ilic et al. 2017), Mrk 335 (Grier et al. 2017), NGC 4051 (Seifina et al. 2018), NGC 4151 (Bentz et al. 2006), 3C 120
(Grier et al. 2017), NGC 1365 (Fazeli et al. 2019), GX 339-4 (King et al. 2013), XTEJ118+480 (Khargharia et al.
2013), and AO6200 (Cantrell et al. 2010).
Note that the beam powers are obtained using the strong shock method for the D16 sources, while they are obtained
using the “CD” method (given by eq. 4) for the three other samples. The bolometric disk luminosities are obtained
from the [OIII] luminosity for the D16 sources while they are obtained from X-ray luminosities for the three other
samples. The sources studied by D16 are powerful extended classical double sources, while the radio sources in the
other three samples are selected to have a powerful compact radio component. Yet all of the sources lie on the FL
and have very similar best fit FL parameters (D18). Interestingly, S15 showed that equivalent FP results are obtained
when [OIII] luminosity rather than X-ray luminosity is used as an indicator of the bolometric luminosity of AGN.
A significant number of sources studied by D18 have beam powers one to two orders of magnitude larger than the
bolometric luminosity of the disk. For these sources, it is reasonable to suppose that the outflow is powered, at least
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in part, by the spin of the black hole. Since the slope of the relationship indicated by eq. (1) is nearly identical for all
samples studied, it is reasonable to conclude that all of the sources are governed by the same physics, and, hence that
the outflow of each of the sources is powered, at least in part, by the spin of the hole.
3. THE METHOD
All of the sources considered here fall on the FL of black hole activity, and the source properties indicate that the
outflow is likely to be powered at least in part by the spin of the black hole, as discussed in section 2. Thus, the beam
power may be written as Lj ∝ m˙ M f(j) ∝ B
2
p M
2 f(j) (e.g. Blandford & Znajek 1977; Blandford 1990; Meier 1999;
Yuan & Narayan 2014). Writing the bolometric luminosity of the disk as Lbol ∝ ǫ m˙ M , and applying the empirical
relationship given by eq. (1) leads to a derivation very similar to that presented in section 1.1, and it is easy to show
that eq. (2) results.
As described in section 1.1, the maximum power of the accretion disk, Lbol(max), and outflow, Lj(max), are
parameterized by the quantities gbol and gj, respectively: Lbol(max) = gbolLEdd and Lj(max) = gjLEdd. The values
of the normalization factors can be estimated empirically (see D16 and D18), and can also be guided by theoretical
considerations. The Eddington magnetic field strength, BEdd, of a black hole system is B
2
Edd ∝M
−1 (e.g. Rees 1984;
Blandford 1990; Dermer, Finke, & Menon 2008), and, of course, LEdd ∝M . Thus, the beam power has the form
(
Lj
LEdd
)
= gj
(
B
BEdd
)2(
f(j)
fmax
)
, (6)
where B is the total accretion disk magnetic field strength. If the energy density of the poloidal component of the
magnetic field, Bp, is about 1/3 of the total energy density of the field, then the maximum possible value of gj is 1/3.
Many factors related to empirical and theoretical considerations can affect the value of gj, as discussed in section 4.
Combining eqs. (2) and (6), we obtain
(
B
BEdd
)2
=
(
Lbol
gbolLEdd
)A
. (7)
Thus, for sources that fall on the FL, the slope of the FL, A, for that sample can be substituted into eq. (7) to obtain
an empirically determination of the magnetic field strength B in Eddington units. The value of A may be obtained by
a direct fit to eq. (1), as was done by D16 and D18, or by using the relationship between A and best fit FP parameters
included in eq. (3): A = a/(a+ b) (D18).
In addition, the total magnetic field strength B can then be obtained from the equation
(
B
104G
)
=
(
B
BEdd
)(
κ2B
M8
)1/2
=
(
Lbol
gbolLEdd
)A/2(
κ2B
M8
)1/2
, (8)
where the Eddington magnetic field strength in units of 104 G is BEdd,4 ≡ κBM
−1/2
8 , where κB ≃ 6 (Dermer, Finke,
& Menon 2008).
4. RESULTS
Source parameters including name, type, redshift or distance, Eddington luminosity, beam power, bolometric lumi-
nosity, square root of the normalized spin function, black hole spin, Eddington normalized magnetic field strength,
and magnetic field strength in units of 104 G are listed in Tables 2 - 5 for each of the samples studied; all luminosities
are in erg/s. Results are also displayed in Figs. 1 - 10, and the mean values and dispersions of the histograms are
summarized in Table 1. This table also includes information on each of the four GBH systems, Sgr A*, M87, and 6
AGN systems that have spin values obtained with the X-ray reflection method; systems described by Reynolds (2019)
as having “robust” spin values that overlap with the sources studied here are included in Table 1. All quantities are
obtained in a spatially flat cosmological model with two components, a mean mass density relative to the critical value
at the current epoch of Ωm = 0.3 and a cosmological constant normalized by the critical density today of ΩΛ = 0.7;
a value for Hubble’s constant of H0 = 70 km/s/Mpc is assumed throughout. Three W galaxies from Grimes et al.
(2004) are also included at the end of Table 4.
The beam powers for the compact radio sources are obtained using eq. (4) where the values of C and D are obtained
using their best fit FP parameters; these values of C and D are listed
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Table 1. Mean Value and Standard Deviation of Histograms and Values for Select Individual Sources. a
(1) (2) (3) (4) (5) (6) (7) (8)
Sample Type N b Log
√
(f(j)/fmax) j jpub (ref)
c Log(B/BEdd) Log(B/10
4G)
NB16(1)d AGN 576 −0.04± 0.24 0.93 ± 0.10 −0.83± 0.21 −0.09± 0.39
D16 AGN 97 −0.07± 0.19 0.93 ± 0.11 −0.19± 0.17 0.03± 0.23
M03 AGN 80 −0.17± 0.36 0.81 ± 0.20 −0.58± 0.42 0.27± 0.66
S15 GBH 102 −0.17± 0.10 0.92 ± 0.09 −0.37± 0.23 4.00± 0.24
GX 339-4 1 GBH 76 −0.17± 0.06 0.92 ± 0.06 0.94 ± 0.02 (1) −0.32± 0.18 4.07± 0.18
GX 339-4 1 GBH 0.95+0.03
−0.05 (2)
V404 Cyg 1 GBH 20 −0.20± 0.16 0.88 ± 0.16 −0.40± 0.12 3.88± 0.12
XTE J1118+480 1 GBH 5 −0.001± 0.069 0.997 ± 0.007 −0.69± 0.33 3.68± 0.33
AO6200 e 1 GBH 1 −0.08± 0.10 0.98 ± 0.09 −1.62± 0.23 2.76± 0.24
Sgr A∗ f 1 AGN 1 −0.17± 0.36 0.93 ± 0.20 −2.09± 0.42 −0.61± 0.66
M87 g 1 AGN 1 0.13± 0.36 1.0 ± 0.20 −1.19± 0.42 −1.16± 0.66
Ark 564 1 AGN 1 0.06± 0.36 1.0 ± 0.20 0.96+0.01
−0.11 (3) 0.17± 0.42 1.93± 0.66
Mrk 335 1 AGN 1 −0.29± 0.36 0.81 ± 0.20 > 0.91 (3) −0.15± 0.42 1.06± 0.66
Mrk 335 0.70+0.12
−0.01 (4)
Mrk 335 0.83+0.10
−0.13 (5)
NGC 1365 1 AGN 1 0.53± 0.36 1.0 ± 0.20 > 0.84 (3) −0.64± 0.42 0.70± 0.66
NGC 4051 1 AGN 1 −0.02± 0.36 1.0 ± 0.20 > 0.99 (3) −0.34± 0.42 1.30± 0.66
NGC 4151 1 AGN 1 −0.27± 0.36 0.84 ± 0.20 > 0.9 (3) −0.35± 0.42 0.60± 0.66
3C 120 1 AGN 1 0.59± 0.36 1.0 ± 0.20 > 0.95 (3) −0.13± 0.42 0.78± 0.66
aObtained for gbol = 1, gj = 0.1, and κX = 15.1 for all sources. The bottom part of the table includes entries for three
individual GBH, which have multiple observations per source, one additional GBH, and several individual AGN.
bN is the number of sources for the AGN and the number of measurements for the GBH.
cPublished spin values; the citations are: (1) Miller et al. (2009); (2) Garcia et al. 2015; (3) Vasudevan et al. (2016); (4)
Patrick et al. (2012); and (5) Walton et al. (2013).
dParameters are from the first line of Table 3 of NB16.
eThe uncertainties for this source are estimated using the dispersion of its parent population, S15.
fThe uncertainties for this source and the rest of the sources listed here are estimated using the dispersion of the parent
population, M03.
gAlso referred to as NGC 4486.
as noted in section 2, the original samples of M03, S15, and NB16 were used to obtain beam powers, bolometric disk
luminosities, and Eddington luminosities. The bolometric luminosities are obtained using eq. (5) with κX = 15.1, as
described in section 1.1. The values of gbol and gj can be inferred empirically. The empirical results presented by D16
and D18 suggest that gbol ≃ 1 and gj ≃ 0.1; these values are adopted here. It is easy to scale the results for other
values of these parameters.
As discussed in section 3, theoretical considerations suggest a maximum value of gj of about 1/3, and other factors
can also affect the value of gj . Empirically, there could be a normalization offset of the value of Lj from the true
value, and this would be absorbed into the value of gj when this is determined by the maximum measured value of
Lj/LEdd. In addition, there may be variations in the ratio of (Bp/B)
2, leading to variations in the parameter gj .
Interestingly, the values of gj indicated by the Meier (1999) model are gj ≃ 0.3 for (Bp/B)
2 ≃ 1 and gj ≃ 0.1 for
(Bp/B)
2 ≃ 1/3. This can be seen by considering eq. (1) of Daly (2011), noting that the magnetic field in that equation
is the poloidal component only, replacing j with
√
f(j)/fmax, and writing the equation in the form of eq. (6). Thus,
variations in the fraction of the total magnetic field that is in the poloidal component cause variations in gj , which
would affect determinations of
√
f(j)/fmax and hence j. As gj increases from the value of 0.1 adopted here, the value
of
√
f(j)/fmax and hence j will decrease from the values listed here. For 1/3 ≤ (Bp/B)
2 ≤ 1, this limits the range of
values of gj to (0.1 - 0.3) in the context of the Meier (1999) model.
The spin function f(j)/fmax is obtained using eq. (2) and the Eddington normalized magnetic field strength
(B/BEdd) is obtained using eq. (7) applying the value of A listed in column 3 of Table 2 from D18 for each of the four
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Figure 1. The square root of the black hole spin function is shown versus the square of the accretion disk magnetic field
strength in Eddington units. Here and throughout the paper: the 576 LINERS from NB16 are shown in green; the 97 FRII
sources from D16 are shown in black (circles represent 55 high excitation radio galaxies, stars represent 29 radio loud quasars,
and squares represent 13 low excitation radio galaxies); the 80 compact radio sources from M03 are shown in red; and the 102
GBH from S15 are shown in blue (open circles represent GX 339-4, crosses represent V404 Cyg, solid triangles represent XTE
J1118+480, and an open star represents AO 6200). Values of gbol = 1 and gj = 0.1 have been adopted for all sources. The
source with a value of Log(B2/B2Edd) ≃ −4 is Sgr A
∗.
Figure 2. As in Fig. 1 with only results for GBH shown. There are 76 measurements for the source GX 339-4 shown as open
circles; 20 measurements for the source V404 Cyg shown as crosses; 5 measurements for the source XTE J1118+480 shown as
solid triangles; and 1 measurement for the source AO 6200 shown as an open star.
samples considered here. Values of the spin function and Eddington normalized magnetic field are illustrated in Fig.
1. The cutoff of the sources at (B/BEdd)
2 ≃ 1 reflects the cutoff of sources at Lbol ≃ LEdd, as discussed by D16 and
D18. Statistical fluctuations and measurement uncertainties allow sources to have values of f(j)/fmax > 1.
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Figure 3. Histograms of the square root of the spin function shown in Fig. 1 for each of the four samples considered. As in
all of the figures, the the 576 LINERS from NB16 are shown in green; the 97 FRII sources from D16 are shown in black; the 80
compact radio sources from M03 are shown in red; and the 102 GBH from S15 are shown in blue. The results are summarized
in Table 1.
The GBH systems have multiple simultaneous radio and X-ray measurements; the values used here are from S15, who
obtained them from Corbel et al. (2013) for GX 339-4; Corbel, Ko¨rding, & Kaaret (2008) for V404 Cyg; Wagner et al.
(2001) for XTE J1118+480; and Gallo et al. (2006) for AO6200. Each set of measurements yields a value of the spin
function and magnetic field strength, as shown in Figs. 1, 2, and 5, and summarized in Table 1. As can be seen in Fig.
2, the measurements for each source tend to cluster around a specific value of the spin function, and, in general, the
spin functions tend to have a smaller dispersion than the magnetic field strengths; these differences are evident in the
mean values and dispersions listed in Table 1. It is interesting that AO6200 has a much lower magnetic field strength
but a similar spin value compared with the other GBH. Having multiple observations per source allows a comparison
of spin and magnetic field strength values for a particular GBH indicated by measurements obtained at different times.
The spin indicator
√
(f(j)/fmax) of GX 339-4 and XTE J118+480 have a very small dispersion, while the dispersions
of the magnetic field strengths are larger; recall that
√
(f(j)/fmax) ∝ j to first order in j, so this is the quantity
studied here as described in section 1.1. One of the five magnetic field strength measurements of XTE J118+480 is
clearly discrepant from the others. When this measurement is removed, the four remaining measurements indicate
Log(
√
f(j)/fmax) = −0.074± 0.034, j = 0.990 ± 0.020, Log(B/Beq) = −0.58± 0.08 and Log(B/10
4G) = 3.70 ± 0.08,
again indicating the dispersion of the field strengths is larger than that of the spin indicators.
As will be discussed in section 5, this suggests that the spin of the GBH remains constant (as expected), but the
accretion disk magnetic field strength is time variable, and varies as the accretion rate changes. This impacts the beam
power of the outflow, since this is regulated in part by the magnetic field strength of the accretion disk.
The histograms of the black hole spin function are shown for each sample separately in Fig. 3, and the mean values
and dispersions of the histograms are listed in Table 1. All of the source types, including LINERS (NB16), powerful
extended (FRII) radio sources (D16), compact radio sources that are AGN (M03), and GBH (S15) have similar spin
function mean values. This indicates that source type is not related to black hole spin for the sources with collimated
outflows studied here. And, this indicates that black hole spin does not determine AGN type for the types of sources
considered here.
This is consistent with the result obtained by D16 for FRII sources. D16 found that subtypes of FRII sources,
including high excitation radio galaxies (HEG), low excitation radio galaxies (LEG), and radio loud quasars (RLQ),
had similar spin functions and spin function distributions. The results obtained here indicate that the mean value and
dispersion of all quantities for each of the subsamples, including 55 HEG, 29 RLQ, and 13 LEG, are very similar to
those of the full sample of 97 sources with the exception of Log(B/Beq), which has values of −0.20± 0.16 for 55 HEG,
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Figure 4. Histograms of the Eddington normalized accretion disk magnetic field strengths shown in Fig. 1 for each of the four
samples considered. The colors are as in Fig. 3, and the results are summarized in Table 1.
−0.09± 0.10 for 29 RLQ, and −0.39± 0.16 for 13 LEG. That is, different FRII types are not distinguishable by mean
value or dispersion of spin function, spin value, or magnetic field strength in physical units, indicating that black hole
spin does not determine AGN type for these three types of classical double (FRII) sources.
Histograms of the accretion disk magnetic field strength in units of the Eddington field strength are shown Fig. 4,
and are obtained as described above. The mean values and dispersions of the field strength are listed in Table 1 and
mirror those of the bolometric disk luminosity in Eddington units (see eq. 7). There are a broad range of values
of the Eddington normalized disk magnetic field strength, as expected since this tracks the Eddington normalized
bolometric luminosity of the disk. Insofar as the Eddington normalized disk luminosity varies with AGN type, so does
the Eddington normalized magnetic field strength.
The black hole spin may be obtained from the spin function once a particular outflow model is adopted, and are
shown in Fig. 5 for the values of gj and gbol adopted as described above. As discussed in section 1.1, numerical
simulations suggest that the the conversion from the spin function to spin can change depending upon the details of
the model for the black hole system (e.g. Tchekhovskoy et al. 2010; Yuan & Narayan 2014), so this may be a source of
uncertainty. Here, the standard conversion from the spin function to black hole spin,
√
f(j)/fmax = j(1+
√
1− j2)−1,
is adopted. For f(j)/fmax ≤ 1, this implies
j =
2
√
f(j)/fmax
f(j)/fmax + 1
. (9)
The black hole spin is obtained using eq. (9), and values of f(j)/fmax > 1 are set equal to one. This causes asymmetries
in the distribution of spin values when many sources have values of f(j)/fmax > 1. Values of j thus obtained are
shown in Fig. 5, histograms of spin values are shown in Fig. 7; and values are listed in Tables 1-5.
The accretion disk magnetic field strength in physical units is obtained using eq. (8), and is illustrated in Fig. 5. It
is easy to see that the accretion disk magnetic field strengths for AGN are quite similar for all AGN types, and have
values of about 104 G. The accretion disk magnetic field strengths for the GBH measurements are all quite similar
have values of about 108 G, with the exception of one measurement of XTE J1118+480 and the one measurement of
AO6200. Histograms of the accretion disk magnetic field strength in physical units for each sample are shown in Fig.
6, and the values are summarized in Table 1.
Histograms of the black hole spin are shown in Fig. 7 and summarized in Table 1. As noted earlier, spin values of
sources with spin functions greater than one indicate a spin value of one, as is evident in Fig. 7, and some of the spin
distributions are clearly asymmetric.
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Figure 5. Black hole spin is shown versus the accretion disk magnetic field strength in units of 104 G. The black hole spin is
obtained from the spin function as described in the text. When the spin function f(j)/fmax ≥ 1, the spin j is set equal to one.
The symbols are as in Fig. 1.
Figure 6. Histograms of the accretion disk magnetic field strengths shown in Fig. 4 for each of the four samples considered.
The colors are as in Fig. 3, and the results are summarized in Table 1.
To examine the trends of quantities with redshift, z, the magnetic field strengths and spin functions for the AGN
are shown versus the inverse of the normalized cosmic scale factor, (a/a0)
−1 = (1+ z), in Figs. 8 - 10. The Eddington
normalized magnetic field strength is shown in Fig. 8, the accretion disk magnetic field strength in physical units is
shown in Fig. 9, and the square root of the spin function is shown in Fig. 10. The FRII sources extend out to a redshift
of about two, and are all powerful 3CRR sources (Laing, Riley, & Longair 1983), and thus represent the envelope of the
distribution of values. The LINERS extend to a redshift of about 0.28. The AGN from M03 are all local sources, thus
fits are not listed for these sources. For the LINERS and FRII sources, all quantities tend to increase with redshift,
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Figure 7. Histograms of spin values for each of the four samples shown in Fig. 4. The colors are as in Fig 3. The results are
summarized in Table 1.
except for the accretion disk magnetic field strength in physical units, which is flat for the LINERS, and perhaps tends
to decrease slightly with redshift for the FRII sources.
5. DISCUSSION
Three key results are presented in section 4 related to black hole spin. (1) Black hole spin functions and spin values
obtained for all source types studied are relatively high. For the NB16, D16, and S15 samples, the mean spin values
are about 0.9, and for the M03 sample the mean spin value is about 0.8 (see Table 1). As noted earlier, the spin
distributions become screwed when
√
f(j)/fmax > 1, since in this case the spin is set equal to one, so the mean value
of the spin (listed in Table 1) is smaller than that indicated by the mean value of the spin function. (2) All of the
sources types studied, including LINERS (NB16), FRII sources (D16), GBH (S15), and a compilation of compact radio
sources (M03), have similar values of the spin function
√
(f(j)/fmax) and black hole spin j. This suggests that AGN
type is not determined by black hole spin for the types of sources studied here. This is consistent with the finding
of D16, that subtypes of FRII sources including HEG, RLQ, and LEG have similar spin functions and spin values
and thus their AGN type is not determined by black hole spin. (3) For GBH, the dispersions of the spin indicators,
including the spin function and spin value, are smaller than those of the magnetic field strengths. The implications of
these results will be discussed below.
Three key results are presented in section 4 related to accretion disk magnetic field strengths. (1) There is a broad
range of mean values of the Eddington normalized magnetic field strengths, and these are related to source type. This
is not surprising since some source types are related to (Lbol/LEdd). (2) The accretion disk magnetic field strength in
physical units is quite similar for all AGN types studied, and is about 104 G. Thus, the accretion disk magnetic field
strength in physical units is not related to AGN type. The field strength for the GBH is also quite similar for all of
the measurements and sources and is about 108 G, with the exception of the one measurement for AO6200 and one
measurement of XTE J1118+480. (3) The dispersion of the magnetic field strengths, both in Eddington units and in
physical units, is larger than that of the spin indicators for GBH samples and for individual GBH, with the exception
of V 404 Cyg.
Point (3) from each paragraph above can be understood in the following way. Over the course of the numerous
simultaneous radio and X-ray observations of the GBH, the spin of the black hole remains constant, but the accretion
disk magnetic field strength varies with the accretion rate. This leads to the field strengths having a larger dispersion
than the spin indicators. The variation of the accretion disk magnetic field strength impacts the beam power of the
outflow, since the beam power is regulated in part by the magnetic field strength of the disk, but it does not impact
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the black hole spin. The fact that there are numerous simultaneous radio and X-ray observations for the GBH allow
the changes in the accretion rate and resulting changes in the beam power to be studied.
Black hole spins obtained here can be compared with those obtained independently. GX 339-4 has published spin
values of 0.94± 0.02 (Miller et al. 2009) and 0.95+0.03
−0.05 (Garcia et al. 2015), and the value obtained here is 0.92± 0.06
(see Table 1). Thus, the value obtained here is in good agreement with that indicated by a well established and
independent method. For AGN there is good agreement between the spin values obtained here and those obtained
with the X-ray reflection method (see Table 1). The spin values obtained with the X-ray reflection method are from
Patrick et al. (2012), Walton et al. (2013), and the compilation of Vasudevan et al. (2016). Only AGN with X-ray
reflection spin measurements described by Reynolds (2019) as being “robust” were compared with spin determination
obtained here. The uncertainties of the spin values obtained here for AGN are estimated using the dispersion of the
parent population.
Accretion disk magnetic field strengths have been estimated for GBH in the context of an outflow model for these
system by Piotrovich et al. (2015a), who report values of ∼ 108 G for these systems. Accretion disk magnetic field
strengths have been estimated for AGN in the context of a detail accretion disk model, and values of ∼ 104 G are
reported (e.g. Mikhailov, Gnedin, & Belonovsky 2015; Piotrovich et al. 2015b). Thus, the accretion disk magnetic
field strengths obtained here for GBH and AGN are similar to values indicated by other methods.
6. SUMMARY
The method of determining black hole spin functions and spins suggested by D16 is applied to the samples studied
by D18. This requires a value of the outflow beam power Lj for each source. Values are obtained for FP sources using
the method proposed by D18 and explained in section 1.1, and values for the FRII sources are obtained using the
strong shock method. Values of Lbol and LEdd are obtained using standard methods. Eq. (2) is used to solve for the
spin function using the best fit values of A obtained by D18 (see Table 2 of that paper). As explained in section 3,
assuming that the outflows of each source are powered at least in part by the spin of the black hole, it is shown that
eq. (2) can be applied to FP sources. The same sets of equations used to obtain eq. (2) may be manipulated to solve
for the accretion disk magnetic field strength, resulting in eqs. (7) and (8). The accretion disk magnetic field strengths
are independent of the beam power.
The GBH sample of S15 and the AGN samples of M03, NB16, and D16 are used to obtain spin functions, spin
values, and magnetic field strengths for each measurement of the beam power, bolometric disk luminosity, and black
hole mass. This requires that values of the normalization factors gbol and gj be specified. Fig. 1 of D18 suggests
values of gbol = 1, and gj = 0.1, and these values are adopted here. Tables 2 - 5 list all quantities of interest, and spin
indicators and accretion disk magnetic field strengths are summarized in Table 1.
Reliable and independent spin determinations are available for one GBH and 6 AGN, and there is good agreement
between values obtained here and published values; the comparisons are listed in Table 1. The remaining spin values
obtained here could be considered predictions, and indicate relatively high values for M87 and Sgr A∗ (see Table 1);
values for all sources are included in Tables (2-5). There are several factors that could affect these values, such as
those discussed in sections 4 and 5.
The spin values obtained are similar for all types of AGN studied and for the GBH studied, suggesting that spin
value does not determine AGN type for the types of sources studied here. The accretion disk magnetic field strengths
are similar for the AGN and have values of about 104 G, while the GBH have values of about 108 G.
The spin values obtained here are relatively high, with typical spin values ranging from about 0.6 to 1. This could
be a selection effect, since all of the sources studied have powerful collimated outflows, and sources with low spin may
produce weak outflows. There is a hint of this in the current analysis. The spin values for M03 sources extend to lower
values than those for NB16 and D16, and the M03 sample includes many lower luminosity sources. In addition, in the
context of the models considered here, an outflow requires both an accretion event to provide the magnetized plasma
to thread the ergosphere of the black hole, and a spinning black hole to provide an energy source to power the outflow.
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Figure 8. The Eddington normalized accretion disk magnetic field strength is shown as a function of the inverse of the cosmic
scale factor a0/a = (1+ z) where z is the source redshift; only AGN are shown since the GBH are all located in the Milky Way
Galaxy. The symbols are as in Fig. 1. The slope of the best fit lines with uncertainties adjusted to bring the reduced chi-square
to one for Log (B/BEdd) versus Log (1+z) are: 0.78 ± 0.11 for the FRII sources and 3.4± 0.4 for the LINERS.
Figure 9. The accretion disk magnetic field strength in units of 104 G is shown as a function of (1 + z). The symbols are as
in Fig. 1. As in Fig. 8, the slope of the best fit lines are: −0.46± 0.18 for the FRII sources and −0.45± 0.70 for the LINERS.
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Table 2. Beam Power, Spin Parameters, and Disk Magnetic Field
Strength Estimates for 102 Measurements of 4 GBH; all luminosities
are in erg/s
(1) (2) (3) (4) (5) (6) (7) (8)
Log Log Log Log Log Log
Source (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
GX 339− 4 38.88 35.91 36.66 −0.46 0.61 −0.52 3.87
GX 339− 4 38.88 36.15 36.80 −0.37 0.72 −0.49 3.91
GX 339− 4 38.88 36.15 36.56 −0.32 0.78 −0.55 3.85
GX 339− 4 38.88 36.22 36.41 −0.25 0.86 −0.58 3.81
GX 339− 4 38.88 36.35 36.46 −0.20 0.91 −0.57 3.83
GX 339− 4 38.88 36.37 36.46 −0.19 0.92 −0.57 3.83
GX 339− 4 38.88 36.38 36.33 −0.15 0.94 −0.60 3.80
GX 339− 4 38.88 36.39 36.27 −0.13 0.96 −0.61 3.78
GX 339− 4 38.88 36.39 36.44 −0.17 0.93 −0.57 3.82
GX 339− 4 38.88 36.42 36.72 −0.22 0.88 −0.51 3.89
GX 339− 4 38.88 36.43 36.50 −0.17 0.93 −0.56 3.84
GX 339− 4 38.88 36.46 36.92 −0.25 0.86 −0.46 3.93
GX 339− 4 38.88 36.50 36.28 −0.08 1.00 −0.61 3.79
GX 339− 4 38.88 36.50 36.21 −0.06 1.00 −0.63 3.77
GX 339− 4 38.88 36.57 37.01 −0.22 0.89 −0.44 3.96
GX 339− 4 38.88 36.57 36.93 −0.20 0.91 −0.46 3.94
GX 339− 4 38.88 36.58 37.00 −0.21 0.89 −0.44 3.95
GX 339− 4 38.88 36.58 36.76 −0.15 0.94 −0.50 3.90
GX 339− 4 38.88 36.58 36.73 −0.14 0.95 −0.51 3.89
GX 339− 4 38.88 36.61 37.13 −0.23 0.88 −0.41 3.98
GX 339− 4 38.88 36.62 36.92 −0.17 0.93 −0.46 3.94
GX 339− 4 38.88 36.62 36.94 −0.17 0.93 −0.46 3.94
GX 339− 4 38.88 36.63 36.85 −0.15 0.95 −0.48 3.92
GX 339− 4 38.88 36.66 37.05 −0.18 0.92 −0.43 3.96
GX 339− 4 38.88 36.71 37.16 −0.18 0.92 −0.40 3.99
GX 339− 4 38.88 36.72 37.19 −0.18 0.92 −0.40 4.00
GX 339− 4 38.88 36.72 37.32 −0.22 0.89 −0.37 4.03
GX 339− 4 38.88 36.72 37.13 −0.17 0.93 −0.41 3.98
GX 339− 4 38.88 36.73 36.94 −0.12 0.96 −0.46 3.94
GX 339− 4 38.88 36.73 37.44 −0.24 0.87 −0.34 4.06
GX 339− 4 38.88 36.73 37.17 −0.17 0.93 −0.40 3.99
GX 339− 4 38.88 36.75 37.16 −0.16 0.93 −0.40 3.99
GX 339− 4 38.88 36.80 37.37 −0.18 0.92 −0.36 4.04
GX 339− 4 38.88 36.82 37.46 −0.20 0.91 −0.33 4.06
GX 339− 4 38.88 36.85 37.26 −0.14 0.95 −0.38 4.01
GX 339− 4 38.88 36.85 37.05 −0.09 1.00 −0.43 3.97
GX 339− 4 38.88 36.86 37.25 −0.13 0.96 −0.38 4.01
GX 339− 4 38.88 36.89 37.28 −0.12 0.96 −0.38 4.02
GX 339− 4 38.88 36.89 37.38 −0.14 0.95 −0.35 4.04
GX 339− 4 38.88 36.91 37.33 −0.12 0.96 −0.36 4.03
GX 339− 4 38.88 36.93 37.63 −0.18 0.92 −0.29 4.10
GX 339− 4 38.88 36.93 37.21 −0.08 1.00 −0.39 4.00
GX 339− 4 38.88 36.98 37.37 −0.10 0.98 −0.36 4.04
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Log Log Log Log Log Log
Source (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
GX 339− 4 38.88 37.00 37.48 −0.11 0.97 −0.33 4.07
GX 339− 4 38.88 37.02 37.39 −0.08 1.00 −0.35 4.04
GX 339− 4 38.88 37.02 37.64 −0.14 0.95 −0.29 4.10
GX 339− 4 38.88 37.02 37.51 −0.11 0.97 −0.32 4.07
GX 339− 4 38.88 37.03 37.57 −0.12 0.96 −0.31 4.09
GX 339− 4 38.88 37.05 38.02 −0.21 0.89 −0.20 4.19
GX 339− 4 38.88 37.05 37.71 −0.14 0.95 −0.28 4.12
GX 339− 4 38.88 37.06 38.04 −0.21 0.89 −0.20 4.20
GX 339− 4 38.88 37.07 37.84 −0.16 0.94 −0.24 4.15
GX 339− 4 38.88 37.08 38.06 −0.21 0.89 −0.19 4.20
GX 339− 4 38.88 37.08 38.07 −0.21 0.89 −0.19 4.20
GX 339− 4 38.88 37.13 37.70 −0.10 0.98 −0.28 4.12
GX 339− 4 38.88 37.13 37.98 −0.16 0.93 −0.21 4.18
GX 339− 4 38.88 37.14 37.71 −0.09 0.98 −0.28 4.12
GX 339− 4 38.88 37.16 38.42 −0.25 0.85 −0.11 4.29
GX 339− 4 38.88 37.19 38.21 −0.19 0.91 −0.16 4.24
GX 339− 4 38.88 37.23 38.28 −0.19 0.92 −0.14 4.25
GX 339− 4 38.88 37.23 38.55 −0.25 0.86 −0.08 4.32
GX 339− 4 38.88 37.26 38.28 −0.17 0.93 −0.14 4.25
GX 339− 4 38.88 37.30 38.37 −0.17 0.93 −0.12 4.27
GX 339− 4 38.88 37.32 38.40 −0.17 0.93 −0.11 4.28
GX 339− 4 38.88 37.38 38.80 −0.23 0.88 −0.02 4.38
GX 339− 4 38.88 37.39 38.51 −0.16 0.94 −0.09 4.31
GX 339− 4 38.88 37.43 38.58 −0.15 0.94 −0.07 4.33
GX 339− 4 38.88 37.50 38.71 −0.15 0.94 −0.04 4.36
GX 339− 4 38.88 37.51 38.64 −0.13 0.96 −0.06 4.34
GX 339− 4 38.88 37.51 38.80 −0.17 0.93 −0.02 4.38
GX 339− 4 38.88 37.53 38.72 −0.14 0.95 −0.04 4.36
GX 339− 4 38.88 37.54 38.75 −0.14 0.95 −0.03 4.37
GX 339− 4 38.88 37.54 38.71 −0.13 0.96 −0.04 4.36
GX 339− 4 38.88 37.54 38.82 −0.15 0.94 −0.02 4.38
GX 339− 4 38.88 37.55 38.70 −0.13 0.96 −0.04 4.35
GX 339− 4 38.88 37.56 38.67 −0.11 0.97 −0.05 4.35
XTE J1118 + 480 38.94 35.65 33.59 0.11 1.00 −1.26 3.11
XTE J1118 + 480 38.94 36.67 36.35 −0.02 1.00 −0.61 3.76
XTE J1118 + 480 38.94 36.76 36.47 −0.01 1.00 −0.58 3.79
XTE J1118 + 480 38.94 36.83 36.60 −0.01 1.00 −0.55 3.82
XTE J1118 + 480 38.94 36.92 37.10 −0.08 0.98 −0.43 3.93
V404 Cyg 39.11 36.92 37.19 −0.14 0.95 −0.45 3.83
V404 Cyg 39.11 36.93 37.23 −0.15 0.94 −0.44 3.84
V404 Cyg 39.11 36.94 37.19 −0.13 0.96 −0.45 3.83
V404 Cyg 39.11 36.98 37.25 −0.13 0.96 −0.44 3.84
V404 Cyg 39.11 37.03 37.37 −0.13 0.96 −0.41 3.87
V404 Cyg 39.11 37.07 37.62 −0.17 0.93 −0.35 3.93
V404 Cyg 39.11 37.12 37.72 −0.17 0.93 −0.33 3.95
V404 Cyg 39.11 37.14 37.45 −0.09 1.00 −0.39 3.89
V404 Cyg 39.11 37.28 37.97 −0.15 0.94 −0.27 4.01
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V404 Cyg 39.11 37.28 37.93 −0.14 0.95 −0.28 4.00
V404 Cyg 39.11 37.29 37.96 −0.14 0.95 −0.27 4.01
V404 Cyg 39.11 37.41 37.88 −0.06 1.00 −0.29 3.99
V404 Cyg 39.11 37.42 37.94 −0.07 1.00 −0.28 4.01
V404 Cyg 39.11 37.45 37.87 −0.04 1.00 −0.29 3.99
V404 Cyg 39.11 37.52 38.18 −0.08 1.00 −0.22 4.06
V404 Cyg 39.11 36.05 36.75 −0.48 0.60 −0.56 3.73
V404 Cyg 39.11 36.05 36.64 −0.45 0.63 −0.58 3.70
V404 Cyg 39.11 36.05 36.65 −0.45 0.63 −0.58 3.70
V404 Cyg 39.11 36.05 36.63 −0.45 0.63 −0.58 3.70
V404 Cyg 39.11 36.05 36.74 −0.47 0.60 −0.56 3.72
AO6200 38.92 34.52 32.03 −0.08 0.98 −1.62 2.76
Table 3. Beam Power, Spin Parameters, and Disk Magnetic Field
Strength Estimates for 80 Compact Radio Sources; all luminosities are
in erg/s.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
D Log Log Log Log Log Log
Source Type (Mpc) (LEdd) (Lj) (Lbol)
√
( f(j)
fmax
) j (B/BEdd) (B/10
4G)
Ark 564 NS1 106 44.14 43.61 44.98 0.06 1.00 0.17 1.93
Cyg A S2/L2 240 47.51 45.67 45.46 0.00 1.00 −0.42 −0.35
IC 1459 L2 31 47.11 44.42 41.90 0.22 1.00 −1.07 −0.80
IC 4296 L1.9 201 47.21 44.40 42.44 0.07 1.00 −0.98 −0.76
IC 4329A S1 70 44.80 43.86 44.96 0.00 1.00 0.03 1.46
Mrk 3 S2 56 46.92 44.53 43.94 −0.09 0.98 −0.61 −0.24
Mrk 279 S1.5 136 45.73 43.75 44.96 −0.34 0.76 −0.16 0.80
Mrk 335 NS1 115 45.25 43.38 44.54 −0.29 0.81 −0.15 1.06
Mrk 348 S2 64 45.28 44.41 44.09 0.31 1.00 −0.25 0.94
Mrk 478 NS1 339 45.41 43.72 45.11 −0.28 0.82 −0.06 1.06
Mrk 507 NS1 231 45.21 43.75 44.21 −0.03 1.00 −0.21 1.02
Mrk 509 NS1 154 45.97 43.40 45.24 −0.64 0.44 −0.15 0.69
Mrk 590 S1.2 117 45.34 43.69 44.82 −0.22 0.88 −0.11 1.05
Mrk 766 NS1 55 44.75 43.41 44.14 −0.05 1.00 −0.13 1.33
NGC 315 L1.9 71 47.21 44.93 42.92 0.24 1.00 −0.88 −0.66
NGC 1052 L1.9 21 46.40 44.53 42.81 0.30 1.00 −0.74 −0.11
NGC 1068 S1.9 15 45.31 43.99 42.24 0.47 1.00 −0.63 0.54
NGC 1275 S2 75 46.75 45.89 44.64 0.50 1.00 −0.43 0.02
NGC 1365 S1.8 23 44.98 43.76 41.84 0.53 1.00 −0.64 0.70
NGC 1386 S2 12 45.31 42.24 41.88 −0.33 0.76 −0.70 0.47
NGC 1667 S2 66 46.04 42.70 41.29 −0.20 0.91 −0.98 −0.17
NGC 2110 S2 33 46.52 43.90 43.84 −0.26 0.84 −0.55 0.02
NGC 2273 S2 30 45.38 43.06 42.64 −0.10 0.97 −0.56 0.58
NGC 2787 L1.9 8 45.70 42.61 39.64 0.20 1.00 −1.24 −0.27
NGC 2841 L2 13 46.53 41.73 39.50 −0.46 0.62 −1.44 −0.88
NGC 2992 S2 33 45.86 43.64 43.34 −0.09 0.98 −0.52 0.38
NGC 3031 S1.5 4 45.90 42.33 41.14 −0.31 0.79 −0.98 −0.10
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Source Type (Mpc) (LEdd) (Lj) (Lbol)
√
( f(j)
fmax
) j (B/BEdd) (B/10
4G)
NGC 3079 S2 22 45.76 43.46 41.44 0.24 1.00 −0.89 0.06
NGC 3147 S2 44 46.90 43.19 42.85 −0.53 0.55 −0.83 −0.45
NGC 3169 L2 18 46.02 42.59 42.59 −0.51 0.56 −0.70 0.11
NGC 3226 L1.9 17 46.34 42.60 41.98 −0.48 0.60 −0.90 −0.24
NGC 3227 S1.5 22 45.70 43.14 43.23 −0.28 0.83 −0.51 0.47
NGC 3516 S1 42 45.47 43.17 44.44 −0.44 0.64 −0.21 0.88
NGC 3998 L1.9 15 46.86 43.17 42.90 −0.54 0.54 −0.81 −0.42
NGC 4051 NS1 18 44.38 42.67 42.74 −0.02 1.00 −0.34 1.30
NGC 4117 S2 133 44.85 41.51 40.64 −0.31 0.79 −0.86 0.54
NGC 4143 L1.9 18 46.43 42.57 41.27 −0.37 0.72 −1.06 −0.45
NGC 4151 S1.5 22 45.76 43.54 44.07 −0.27 0.84 −0.35 0.60
NGC 4203 L1.9 15 46.01 42.30 41.47 −0.42 0.66 −0.93 −0.11
NGC 4258 S1.9 8 45.71 41.69 41.76 −0.70 0.38 −0.81 0.16
NGC 4261 L2 32 46.83 44.06 42.41 0.02 1.00 −0.91 −0.49
NGC 4278 L1.9 10 47.31 43.11 41.20 −0.35 0.75 −1.25 −1.08
NGC 4374 L2 20 47.31 43.77 41.58 −0.10 0.98 −1.18 −1.00
NGC 4388 S2 18 44.91 42.42 44.00 −0.56 0.51 −0.19 1.19
NGC 4450 L1.9 18 45.41 42.11 41.58 −0.36 0.73 −0.79 0.34
NGC 4486 L2 17 47.59 44.47 41.79 0.13 1.00 −1.19 −1.16
NGC 4501 S2 18 46.01 41.88 41.52 −0.65 0.43 −0.92 −0.10
NGC 4548 L2 18 45.51 41.95 41.03 −0.36 0.73 −0.92 0.15
NGC 4565 S1.9 10 45.81 41.84 40.80 −0.46 0.62 −1.03 −0.11
NGC 4579 S1.9 18 45.96 42.93 42.38 −0.28 0.82 −0.74 0.11
NGC 4594 L2 11 47.15 43.06 41.94 −0.48 0.60 −1.07 −0.82
NGC 4736 L2 5 45.41 40.86 40.86 −0.84 0.28 −0.93 0.19
NGC 5033 S1.5 20 45.41 42.30 42.24 −0.41 0.68 −0.65 0.47
NGC 5194 S2 8 45.01 41.37 41.04 −0.51 0.57 −0.82 0.51
NGC 5252 S2 99 46.23 43.88 44.21 −0.26 0.84 −0.42 0.30
NGC 5347 S2 33 44.81 42.53 41.24 0.09 1.00 −0.73 0.69
NGC 5548 S1.5 75 46.14 43.60 44.79 −0.49 0.58 −0.28 0.48
NGC 5929 S2 36 45.33 43.40 41.94 0.23 1.00 −0.70 0.47
NGC 6166 S2 124 47.30 44.59 41.80 0.27 1.00 −1.13 −0.95
NGC 6251 S2 102 46.84 45.30 43.39 0.44 1.00 −0.71 −0.30
NGC 6500 L2 43 46.39 43.83 41.35 0.25 1.00 −1.03 −0.40
NGC 7469 S1 71 44.92 43.46 44.55 −0.16 0.94 −0.08 1.29
NGC 7672 S2 57 44.91 42.64 44.61 −0.58 0.50 −0.06 1.31
NGC 7743 S2 26 44.58 42.45 40.95 0.18 1.00 −0.75 0.79
PG 0026 + 129 Q 672 45.84 44.75 45.68 −0.01 1.00 −0.03 0.87
PG 0052 + 251 Q 739 46.45 44.21 45.90 −0.51 0.57 −0.11 0.49
PG 0804 + 761 Q 461 46.39 44.20 45.50 −0.41 0.67 −0.18 0.45
PG 0844 + 349 Q 287 45.45 43.27 44.53 −0.40 0.68 −0.19 0.91
PG 0953 + 414 Q 1198 46.37 44.73 45.74 −0.19 0.91 −0.13 0.51
PG 1211 + 143 Q 388 45.72 45.41 44.85 0.52 1.00 −0.18 0.79
PG 1226 + 023 Q 755 46.85 47.55 46.94 0.83 1.00 0.02 0.42
PG 1229 + 204 Q 287 45.99 43.51 45.53 −0.65 0.43 −0.10 0.74
PG 1307 + 085 Q 739 46.55 43.89 45.75 −0.67 0.41 −0.17 0.39
PG 1411 + 442 Q 407 46.01 43.69 44.77 −0.41 0.68 −0.26 0.57
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PG 1426 + 015 Q 392 46.78 43.89 45.13 −0.61 0.47 −0.34 0.10
PG 1613 + 658 Q 605 46.49 44.45 45.58 −0.34 0.76 −0.19 0.40
PG 2130 + 099 Q 273 46.27 43.82 44.79 −0.42 0.66 −0.30 0.39
3C120 S1 148 45.84 45.75 45.19 0.59 1.00 −0.13 0.78
3C 390.3 S1 258 46.64 45.42 45.24 0.18 1.00 −0.29 0.22
Sgr A∗ 0.008 44.71 39.19 34.52 −0.17 0.93 −2.09 −0.61
Table 4. Beam Power, Spin Parameters, and Disk Magnetic Field
Strength Estimates for 100 FRII AGN including the 97 D16 sources
plus 3 W sources from Grimes et al. (2004); all luminosities are in erg/s.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Log Log Log Log Log Log
Source Type z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
3C 33 HEG 0.059 46.68 44.39 45.63 −0.42 0.67 −0.23 0.27
3C 192 HEG 0.059 46.52 44.05 45.22 −0.45 0.63 −0.29 0.29
3C 285 HEG 0.079 46.64 44.04 44.36 −0.30 0.80 −0.50 0.01
3C 452 HEG 0.081 46.83 44.62 45.08 −0.22 0.88 −0.38 0.04
3C 388 HEG 0.09 46.95 44.42 44.13 −0.15 0.94 −0.62 −0.26
3C 321 HEG 0.096 46.90 44.24 45.79 −0.59 0.48 −0.24 0.14
3C 433 HEG 0.101 47.08 44.80 44.38 −0.05 0.99 −0.59 −0.30
3C 20 HEG 0.174 46.69 45.11 44.75 0.14 1.00 −0.43 0.06
3C 28 HEG 0.195 46.99 44.88 45.51 −0.23 0.87 −0.32 0.02
3C 349 HEG 0.205 46.67 44.83 45.10 −0.08 0.98 −0.35 0.15
3C 436 HEG 0.214 46.97 44.97 45.20 −0.11 0.97 −0.39 −0.03
3C 171 HEG 0.238 46.71 45.09 46.19 −0.19 0.91 −0.11 0.37
3C 284 HEG 0.239 47.01 44.91 45.88 −0.30 0.80 −0.25 0.09
3C 300 HEG 0.27 46.67 45.16 45.86 −0.08 0.98 −0.18 0.32
3C 438 HEG 0.29 47.22 45.55 45.14 0.12 1.00 −0.46 −0.23
3C 299 HEG 0.367 46.69 45.24 46.50 −0.18 0.92 −0.04 0.45
3C 42 HEG 0.395 47.06 45.32 45.58 −0.05 0.99 −0.32 −0.02
3C 16 HEG 0.405 46.77 45.34 45.50 0.06 1.00 −0.28 0.17
3C 274.1 HEG 0.422 47.05 45.50 44.90 0.20 1.00 −0.47 −0.16
3C 244.1 HEG 0.428 47.09 45.13 46.57 −0.37 0.73 −0.11 0.17
3C 457 HEG 0.428 46.92 45.45 46.03 −0.04 1.00 −0.19 0.18
3C 46 HEG 0.437 47.30 45.39 46.34 −0.24 0.86 −0.21 −0.03
3C 341 HEG 0.448 47.13 45.40 46.34 −0.19 0.91 −0.17 0.10
3C 172 HEG 0.519 47.00 45.49 46.62 −0.17 0.92 −0.08 0.25
3C 330 HEG 0.549 47.22 45.90 47.11 −0.14 0.95 −0.02 0.20
3C 49 HEG 0.621 47.22 45.62 46.33 −0.11 0.97 −0.20 0.03
3C 337 HEG 0.635 47.07 45.31 45.30 0.01 1.00 −0.39 −0.09
3C 34 HEG 0.69 47.33 45.81 47.60 −0.32 0.78 0.06 0.23
3C 441 HEG 0.708 47.36 45.81 46.22 −0.02 1.00 −0.25 −0.09
3C 247 HEG 0.749 47.52 45.54 46.90 −0.36 0.74 −0.14 −0.06
3C 277.2 HEG 0.766 47.15 45.93 47.13 −0.11 0.97 0.00 0.26
3C 340 HEG 0.775 47.15 45.82 46.50 −0.03 1.00 −0.14 0.12
3C 352 HEG 0.806 47.31 45.92 47.20 −0.17 0.93 −0.02 0.16
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3C 263.1 HEG 0.824 47.38 46.11 46.85 −0.02 1.00 −0.12 0.03
3C 217 HEG 0.897 46.93 45.99 46.81 0.05 1.00 −0.03 0.34
3C 175.1 HEG 0.92 47.20 46.05 46.50 0.08 1.00 −0.15 0.08
3C 289 HEG 0.967 47.54 45.93 46.00 0.03 1.00 −0.34 −0.27
3C 280 HEG 0.996 47.55 45.73 47.68 −0.44 0.64 0.03 0.09
3C 356 HEG 1.079 47.56 46.40 46.82 0.08 1.00 −0.16 −0.11
3C 252 HEG 1.103 47.41 46.23 47.15 −0.04 1.00 −0.06 0.07
3C 368 HEG 1.132 47.56 46.39 47.22 −0.01 1.00 −0.07 −0.02
3C 267 HEG 1.14 47.50 46.28 46.93 0.01 1.00 −0.13 −0.04
3C 324 HEG 1.206 47.68 46.19 47.10 −0.12 0.96 −0.13 −0.13
3C 266 HEG 1.275 47.49 46.35 47.54 −0.08 0.98 0.01 0.11
3C 13 HEG 1.351 47.71 46.41 47.23 −0.05 0.99 −0.11 −0.13
4C 13.66 HEG 1.45 47.31 46.41 47.17 0.08 1.00 −0.03 0.15
3C 437 HEG 1.48 47.50 46.85 46.90 0.31 1.00 −0.13 −0.04
3C 241 HEG 1.617 47.68 46.57 47.29 0.03 1.00 −0.09 −0.09
3C 470 HEG 1.653 47.56 46.47 46.47 0.19 1.00 −0.24 −0.18
3C 322 HEG 1.681 47.62 46.71 46.51 0.29 1.00 −0.24 −0.22
3C 239 HEG 1.781 47.68 46.68 46.92 0.17 1.00 −0.17 −0.17
3C 294 HEG 1.786 47.57 46.65 47.51 0.05 1.00 −0.01 0.04
3C 225B HEG 0.582 47.11 45.88 46.44 0.03 1.00 −0.15 0.13
3C 55 HEG 0.735 47.27 46.25 46.12 0.24 1.00 −0.25 −0.05
3C 68.2 HEG 1.575 47.65 46.32 47.09 −0.04 0.99 −0.12 −0.12
3C 35 LEG 0.067 46.76 43.89 43.65 −0.25 0.85 −0.68 −0.23
3C 326 LEG 0.088 46.50 44.34 44.28 −0.09 0.98 −0.49 0.10
3C 236 LEG 0.099 46.93 44.28 44.11 −0.20 0.90 −0.62 −0.25
4C 12.03 LEG 0.156 46.97 44.51 44.51 −0.19 0.91 −0.54 −0.19
3C 319 LEG 0.192 46.44 44.83 44.59 0.10 1.00 −0.41 0.21
3C 132 LEG 0.214 46.85 44.86 45.39 −0.17 0.92 −0.32 0.09
3C 123 LEG 0.218 46.93 45.83 45.26 0.31 1.00 −0.37 0.00
3C 153 LEG 0.277 47.05 45.11 45.86 −0.21 0.89 −0.26 0.05
4C 14.27 LEG 0.392 46.84 45.30 45.46 0.03 1.00 −0.30 0.11
3C 200 LEG 0.458 47.06 45.43 46.03 −0.09 0.98 −0.22 0.08
3C 295 LEG 0.461 47.57 46.13 45.53 0.23 1.00 −0.45 −0.40
3C 19 LEG 0.482 47.27 45.47 46.07 −0.14 0.95 −0.26 −0.06
3C 427.1 LEG 0.572 47.27 45.50 46.61 −0.24 0.86 −0.15 0.05
3C 249.1 Q 0.311 47.41 45.09 46.92 −0.56 0.52 −0.11 0.02
3C 351 Q 0.371 47.61 45.31 46.38 −0.38 0.71 −0.27 −0.24
3C 215 Q 0.411 46.41 45.37 46.13 0.04 1.00 −0.06 0.57
3C 47 Q 0.425 47.31 45.69 46.82 −0.20 0.90 −0.11 0.07
3C 334 Q 0.555 47.81 45.79 46.91 −0.31 0.79 −0.20 −0.27
3C 275.1 Q 0.557 46.41 44.94 46.50 −0.26 0.85 0.02 0.65
3C 263 Q 0.646 47.21 45.83 47.25 −0.20 0.90 0.01 0.24
3C 207 Q 0.684 46.61 45.85 46.59 0.12 1.00 0.00 0.52
3C 254 Q 0.734 47.41 45.80 47.25 −0.27 0.83 −0.04 0.09
3C 175 Q 0.768 48.01 46.11 46.64 −0.15 0.94 −0.30 −0.47
3C 196 Q 0.871 47.71 46.62 46.62 0.19 1.00 −0.24 −0.26
3C 309.1 Q 0.904 47.21 46.19 47.24 −0.02 1.00 0.01 0.23
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3C 336 Q 0.927 47.31 46.01 47.00 −0.08 0.98 −0.07 0.11
3C 245 Q 1.029 47.51 46.20 47.05 −0.06 0.99 −0.10 −0.02
3C 212 Q 1.049 47.31 46.27 47.02 0.04 1.00 −0.06 0.11
3C 186 Q 1.063 47.61 46.31 47.38 −0.10 0.97 −0.05 −0.02
3C 208 Q 1.11 47.51 46.36 47.00 0.04 1.00 −0.11 −0.03
3C 204 Q 1.112 47.61 46.23 46.74 0.00 1.00 −0.19 −0.16
3C 190 Q 1.197 46.81 46.38 47.21 0.20 1.00 0.09 0.52
3C 68.1 Q 1.238 48.01 46.61 46.85 0.05 1.00 −0.26 −0.43
4C 16.49 Q 1.296 47.91 46.34 46.86 −0.05 0.99 −0.23 −0.35
3C 181 Q 1.382 47.71 46.52 47.91 −0.14 0.95 0.04 0.02
3C 268.4 Q 1.4 47.91 46.92 47.79 0.03 1.00 −0.03 −0.15
3C 14 Q 1.469 47.51 46.39 47.42 −0.04 0.99 −0.02 0.06
3C 270.1 Q 1.519 47.11 46.90 47.05 0.41 1.00 −0.01 0.26
3C 205 Q 1.534 47.71 46.52 47.54 −0.06 0.99 −0.04 −0.06
3C 432 Q 1.805 48.21 46.65 47.22 −0.07 0.99 −0.22 −0.49
3C 191 Q 1.956 47.81 46.78 47.75 −0.01 1.00 −0.01 −0.09
3C 9 Q 2.012 47.91 46.97 47.39 0.14 1.00 −0.11 −0.24
3C 223 W 0.136 46.59 44.54 45.82 −0.35 0.74 −0.17 0.37
3C 79 W 0.255 46.90 45.31 46.13 −0.12 0.96 −0.17 0.22
3C 109 W 0.305 46.41 45.33 46.86 −0.14 0.95 0.10 0.73
Table 5. Beam Power, Spin Parameters, and Disk Magnetic Field
Strength Estimates for 576 LINERS; all luminosities are in erg/s
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
1 0.0608 45.67 43.16 42.97 −0.17 0.93 −0.58 0.42
2 0.1117 46.39 44.55 44.80 −0.08 0.98 −0.34 0.30
3 0.1628 45.95 43.66 43.51 −0.12 0.96 −0.53 0.33
4 0.1316 46.63 43.51 43.09 −0.30 0.81 −0.76 −0.24
5 0.1319 45.56 43.51 42.47 0.14 0.95 −0.67 0.39
6 0.0555 46.33 42.93 42.07 −0.29 0.82 −0.92 −0.25
7 0.0536 45.88 42.90 41.19 0.02 1.00 −1.01 −0.11
8 0.0503 45.54 42.86 42.18 −0.12 0.96 −0.72 0.34
9 0.096 46.16 44.93 43.68 0.42 1.00 −0.53 0.22
10 0.0408 46.72 44.85 42.95 0.37 1.00 −0.81 −0.34
11 0.0149 45.24 42.06 41.14 −0.21 0.89 −0.88 0.33
12 0.0983 46.17 43.62 42.10 0.10 0.98 −0.88 −0.13
13 0.0639 45.78 43.02 42.64 −0.21 0.90 −0.68 0.27
14 0.1207 45.80 43.45 42.56 0.02 1.00 −0.70 0.24
15 0.0969 46.28 43.30 43.70 −0.43 0.65 −0.56 0.14
16 0.0289 46.39 42.49 41.82 −0.47 0.61 −0.98 −0.34
17 0.0182 45.75 44.03 42.06 0.44 1.00 −0.79 0.17
18 0.0569 46.68 43.10 42.24 −0.33 0.76 −0.96 −0.46
19 0.0861 45.36 43.35 43.39 −0.08 0.98 −0.42 0.73
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
20 0.071 45.95 43.09 42.15 −0.11 0.97 −0.82 0.04
21 0.0703 45.92 44.11 43.63 0.09 0.98 −0.49 0.38
22 0.0252 46.41 42.40 41.21 −0.39 0.70 −1.12 −0.49
23 0.0981 46.39 43.50 42.63 −0.14 0.95 −0.81 −0.17
24 0.1866 46.29 43.76 41.63 0.24 0.87 −1.00 −0.31
25 0.0756 44.98 43.13 42.03 0.21 0.89 −0.64 0.71
26 0.1243 46.50 43.61 42.54 −0.10 0.98 −0.85 −0.27
27 0.0732 46.14 43.24 42.70 −0.21 0.89 −0.74 0.03
28 0.1278 46.01 43.49 44.35 −0.40 0.69 −0.36 0.47
29 0.2199 46.20 43.88 42.70 0.09 0.98 −0.75 −0.02
30 0.1329 45.73 43.88 43.94 −0.04 1.00 −0.39 0.58
31 0.0356 45.70 42.63 42.13 −0.27 0.84 −0.77 0.22
32 0.0789 46.08 43.28 42.01 −0.02 1.00 −0.88 −0.08
33 0.1236 45.58 43.47 42.88 0.03 1.00 −0.58 0.47
34 0.0445 44.93 42.78 42.09 0.04 1.00 −0.61 0.76
35 0.0486 45.72 42.84 42.68 −0.29 0.82 −0.65 0.32
36 0.0392 45.89 42.69 42.67 −0.41 0.68 −0.69 0.20
37 0.0763 46.13 44.42 42.60 0.40 1.00 −0.76 0.01
38 0.1655 46.45 43.67 42.37 −0.01 1.00 −0.88 −0.27
39 0.143 45.88 43.57 42.91 −0.02 1.00 −0.64 0.26
40 0.0604 45.11 42.98 42.00 0.10 0.97 −0.67 0.61
41 0.0847 45.74 43.21 43.03 −0.18 0.92 −0.58 0.38
42 0.1148 46.53 44.81 42.17 0.58 1.00 −0.94 −0.37
43 0.0683 45.16 43.06 42.16 0.10 0.98 −0.65 0.61
44 0.046 46.25 43.72 42.31 0.08 0.98 −0.85 −0.14
45 0.0195 46.40 43.95 40.81 0.48 1.00 −1.20 −0.57
46 0.039 45.55 42.69 43.00 −0.38 0.71 −0.55 0.51
47 0.21 47.16 44.07 42.42 −0.03 1.00 −1.02 −0.77
48 0.0451 45.71 42.79 41.40 −0.04 1.00 −0.93 0.05
49 0.0732 46.47 43.29 41.49 −0.02 1.00 −1.07 −0.47
50 0.0802 45.68 43.17 41.78 0.08 0.98 −0.84 0.16
51 0.0921 45.64 44.62 42.12 0.75 1.00 −0.76 0.26
52 0.1597 46.68 44.13 42.84 0.05 0.99 −0.83 −0.33
53 0.1354 46.22 43.74 42.36 0.09 0.98 −0.83 −0.10
54 0.0414 46.18 42.73 41.09 −0.13 0.96 −1.09 −0.35
55 0.1809 45.79 43.76 44.36 −0.21 0.90 −0.31 0.63
56 0.0786 46.44 43.58 43.67 −0.34 0.76 −0.60 0.02
57 0.0751 45.60 43.13 43.27 −0.24 0.87 −0.50 0.54
58 0.1059 45.61 43.41 42.74 0.02 1.00 −0.62 0.41
59 0.0293 46.63 42.99 41.89 −0.30 0.80 −1.02 −0.50
60 0.1273 46.60 44.54 42.30 0.40 1.00 −0.93 −0.39
61 0.0959 46.57 44.17 41.71 0.34 1.00 −1.04 −0.49
62 0.1077 46.67 43.38 41.63 −0.06 0.99 −1.08 −0.58
63 0.03 45.69 42.67 41.54 −0.12 0.96 −0.89 0.10
64 0.0212 45.74 43.23 43.03 −0.17 0.93 −0.58 0.38
65 0.117 46.56 44.29 43.74 −0.03 1.00 −0.61 −0.05
66 0.0169 45.99 42.30 42.40 −0.58 0.50 −0.77 0.07
24 Daly
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
67 0.0216 46.70 44.71 43.22 0.25 0.85 −0.75 −0.26
68 0.0231 46.20 43.42 43.00 −0.20 0.90 −0.69 0.05
69 0.0482 45.88 43.12 42.86 −0.23 0.88 −0.65 0.25
70 0.0503 46.20 43.95 42.18 0.24 0.87 −0.87 −0.13
71 0.149 45.32 43.67 44.10 −0.06 0.99 −0.26 0.91
72 0.1431 45.50 43.59 43.27 0.03 1.00 −0.48 0.61
73 0.0796 46.83 43.34 42.82 −0.39 0.71 −0.86 −0.44
74 0.1375 45.72 43.54 42.43 0.12 0.96 −0.71 0.27
75 0.0226 45.97 42.33 42.70 −0.62 0.46 −0.70 0.15
76 0.112 46.23 43.65 43.39 −0.18 0.92 −0.61 0.11
77 0.08 46.37 44.37 42.00 0.44 1.00 −0.94 −0.29
78 0.1635 46.09 43.67 43.33 −0.12 0.96 −0.59 0.20
79 0.0713 46.25 43.09 42.05 −0.18 0.92 −0.90 −0.19
80 0.0218 45.11 42.31 41.23 −0.07 0.99 −0.83 0.45
81 0.0239 46.29 42.37 42.63 −0.68 0.40 −0.79 −0.10
82 0.1382 45.96 43.55 42.13 0.12 0.96 −0.82 0.03
83 0.025 45.35 42.59 41.45 −0.04 1.00 −0.84 0.32
84 0.0616 46.07 43.17 42.76 −0.24 0.86 −0.71 0.09
85 0.0225 46.65 43.99 41.50 0.28 1.00 −1.11 −0.60
86 0.0226 45.80 43.05 42.55 −0.18 0.92 −0.70 0.24
87 0.0572 44.97 43.16 43.66 −0.13 0.96 −0.28 1.07
88 0.1326 46.44 43.52 42.32 −0.07 0.99 −0.89 −0.27
89 0.1551 46.59 43.63 42.53 −0.11 0.97 −0.87 −0.33
90 0.1938 46.37 44.03 43.90 −0.14 0.95 −0.53 0.12
91 0.0837 46.06 43.29 42.95 −0.22 0.89 −0.67 0.14
92 0.1327 46.52 43.90 42.88 −0.02 1.00 −0.78 −0.21
93 0.0308 46.18 42.53 42.38 −0.51 0.57 −0.82 −0.07
94 0.08 45.61 43.17 42.22 0.01 1.00 −0.73 0.30
95 0.0747 46.42 43.67 41.90 0.10 0.98 −0.97 −0.35
96 0.0851 45.53 43.21 42.84 −0.08 0.98 −0.58 0.49
97 0.0937 46.00 43.71 43.24 −0.05 0.99 −0.59 0.24
98 0.09 45.42 43.25 42.05 0.14 0.95 −0.73 0.40
99 0.2038 46.11 43.82 43.12 0.00 1.00 −0.64 0.14
100 0.0817 45.64 43.78 43.05 0.13 0.96 −0.56 0.46
101 0.0936 46.11 43.41 42.37 −0.05 1.00 −0.80 −0.02
102 0.0329 45.38 42.79 42.29 −0.13 0.96 −0.66 0.48
103 0.0654 45.80 43.04 41.90 −0.04 1.00 −0.84 0.10
104 0.0951 45.81 44.09 42.08 0.44 1.00 −0.80 0.13
105 0.0384 45.97 42.68 41.05 −0.09 0.98 −1.06 −0.21
106 0.0821 45.68 43.19 41.56 0.14 0.95 −0.89 0.11
107 0.0468 46.20 44.52 43.26 0.29 1.00 −0.63 0.10
108 0.0691 46.50 44.62 42.76 0.36 1.00 −0.80 −0.22
109 0.0162 44.75 42.72 41.00 0.29 1.00 −0.81 0.66
110 0.0245 45.22 42.38 41.24 −0.06 0.99 −0.86 0.37
111 0.0831 45.85 43.20 41.93 0.02 1.00 −0.84 0.07
112 0.0276 45.57 42.46 41.47 −0.17 0.93 −0.88 0.17
113 0.0337 45.89 42.59 42.64 −0.45 0.63 −0.70 0.19
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
114 0.0518 45.73 42.88 41.61 −0.04 1.00 −0.89 0.09
115 0.0297 45.99 42.51 42.19 −0.42 0.66 −0.82 0.02
116 0.1129 46.41 43.43 43.11 −0.28 0.82 −0.71 −0.08
117 0.0364 45.37 42.64 41.70 −0.08 0.99 −0.79 0.36
118 0.0353 46.02 42.62 40.98 −0.12 0.97 −1.08 −0.26
119 0.0162 46.18 42.74 42.30 −0.39 0.70 −0.84 −0.09
120 0.044 45.54 43.08 42.08 0.02 1.00 −0.74 0.32
121 0.0832 46.09 43.78 42.60 0.10 0.98 −0.75 0.04
122 0.0244 46.12 42.38 41.56 −0.39 0.70 −0.98 −0.21
123 0.0402 45.62 42.71 41.51 −0.07 0.99 −0.88 0.14
124 0.1439 46.53 44.36 43.04 0.17 0.93 −0.75 −0.18
125 0.0262 44.92 42.43 42.04 −0.13 0.96 −0.62 0.76
126 0.1171 45.42 43.43 42.25 0.19 0.91 −0.68 0.44
127 0.0636 46.52 43.02 41.81 −0.24 0.87 −1.01 −0.44
128 0.1236 45.48 43.47 43.20 −0.02 1.00 −0.49 0.61
129 0.136 46.56 43.54 42.43 −0.12 0.96 −0.89 −0.33
130 0.1285 45.61 44.55 43.21 0.49 1.00 −0.52 0.51
131 0.0678 45.62 43.29 41.81 0.15 0.94 −0.82 0.21
132 0.088 45.45 43.24 43.23 −0.13 0.96 −0.48 0.63
133 0.0685 44.93 43.30 42.85 0.13 0.96 −0.45 0.92
134 0.0382 45.55 42.68 41.22 −0.01 1.00 −0.93 0.13
135 0.1014 45.83 43.33 42.81 −0.10 0.98 −0.65 0.27
136 0.0821 46.00 43.19 42.74 −0.20 0.90 −0.70 0.13
137 0.0316 45.78 42.55 41.37 −0.17 0.93 −0.95 0.00
138 0.1629 45.99 44.01 42.89 0.18 0.92 −0.67 0.17
139 0.1296 45.96 43.50 43.76 −0.26 0.85 −0.47 0.38
140 0.0459 46.78 44.13 41.26 0.36 1.00 −1.19 −0.74
141 0.063 45.30 43.53 41.22 0.49 1.00 −0.88 0.31
142 0.0353 45.65 42.62 41.70 −0.16 0.93 −0.85 0.16
143 0.0458 45.62 43.02 43.18 −0.27 0.83 −0.53 0.50
144 0.0424 46.25 42.98 42.88 −0.41 0.68 −0.73 −0.02
145 0.1024 46.27 43.34 42.92 −0.24 0.86 −0.72 −0.02
146 0.0426 46.28 43.28 42.41 −0.17 0.93 −0.83 −0.14
147 0.0529 45.67 43.47 42.02 0.18 0.92 −0.79 0.22
148 0.0526 46.91 45.41 44.29 0.31 1.00 −0.56 −0.18
149 0.0966 45.62 43.30 43.03 −0.10 0.97 −0.56 0.47
150 0.0475 45.79 42.82 42.67 −0.32 0.79 −0.67 0.27
151 0.0653 46.06 44.74 43.98 0.29 1.00 −0.45 0.36
152 0.0372 46.11 42.85 42.82 −0.42 0.66 −0.71 0.07
153 0.0737 46.29 43.12 42.30 −0.23 0.88 −0.86 −0.17
154 0.1091 46.04 43.46 42.93 −0.12 0.96 −0.67 0.15
155 0.0316 45.44 43.58 41.38 0.44 1.00 −0.87 0.24
156 0.053 45.83 42.89 41.24 0.02 1.00 −0.99 −0.07
157 0.1532 45.23 43.62 42.84 0.21 0.89 −0.51 0.71
158 0.034 45.85 42.65 42.29 −0.34 0.76 −0.77 0.15
159 0.0735 46.18 43.37 41.72 0.05 0.99 −0.96 −0.21
160 0.0303 45.16 42.70 41.96 −0.04 1.00 −0.69 0.57
26 Daly
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
161 0.0617 45.34 43.00 42.88 −0.14 0.95 −0.53 0.64
162 0.0914 46.34 43.26 43.08 −0.34 0.76 −0.70 −0.04
163 0.1494 45.91 43.60 42.26 0.13 0.96 −0.79 0.09
164 0.0523 45.87 42.88 41.90 −0.14 0.95 −0.85 0.05
165 0.0509 46.47 42.87 42.04 −0.35 0.75 −0.95 −0.35
166 0.0583 45.85 42.96 41.09 0.08 0.99 −1.02 −0.11
167 0.0758 46.80 44.02 42.13 0.12 0.97 −1.00 −0.57
168 0.2801 46.69 44.05 43.70 −0.18 0.92 −0.64 −0.15
169 0.1971 46.39 43.80 42.56 0.03 1.00 −0.82 −0.18
170 0.0442 46.32 42.77 41.79 −0.30 0.80 −0.97 −0.30
171 0.0454 46.34 42.79 40.38 0.01 1.00 −1.28 −0.62
172 0.0437 46.13 42.77 41.11 −0.10 0.97 −1.08 −0.31
173 0.0454 46.52 42.79 41.72 −0.33 0.76 −1.03 −0.46
174 0.0451 45.97 42.79 41.07 −0.04 1.00 −1.06 −0.20
175 0.0437 44.54 42.76 42.02 0.15 0.94 −0.54 1.02
176 0.0776 46.17 43.15 41.73 −0.06 0.99 −0.95 −0.20
177 0.1422 46.00 45.66 42.47 1.09 1.00 −0.76 0.08
178 0.1367 46.46 43.54 42.62 −0.14 0.95 −0.83 −0.22
179 0.1786 46.53 43.94 42.96 −0.03 1.00 −0.77 −0.20
180 0.1071 46.36 43.37 42.90 −0.25 0.85 −0.74 −0.09
181 0.1096 46.82 44.74 42.09 0.48 1.00 −1.02 −0.59
182 0.1082 46.65 43.38 42.09 −0.16 0.94 −0.98 −0.47
183 0.0751 46.82 43.16 41.59 −0.20 0.90 −1.13 −0.70
184 0.1687 46.32 44.09 43.20 0.06 0.99 −0.67 0.01
185 0.169 46.41 43.69 43.02 −0.13 0.96 −0.73 −0.10
186 0.0183 46.36 42.19 41.01 −0.43 0.65 −1.15 −0.50
187 0.2015 46.93 45.24 44.14 0.25 0.85 −0.60 −0.23
188 0.2065 46.42 45.11 42.27 0.74 1.00 −0.89 −0.27
189 0.1829 46.77 43.74 42.54 −0.10 0.97 −0.91 −0.46
190 0.0955 46.68 43.29 42.20 −0.23 0.88 −0.96 −0.47
191 0.2628 46.24 44.67 43.23 0.36 1.00 −0.65 0.07
192 0.0988 46.56 43.35 42.84 −0.31 0.79 −0.80 −0.24
193 0.095 46.65 43.42 41.61 −0.03 1.00 −1.09 −0.58
194 0.0939 45.66 43.28 41.69 0.16 0.93 −0.85 0.15
195 0.1956 46.67 45.35 42.82 0.67 1.00 −0.83 −0.33
196 0.0169 46.17 42.14 40.39 −0.27 0.83 −1.24 −0.49
197 0.0171 45.72 42.14 40.31 −0.12 0.96 −1.16 −0.19
198 0.1022 46.51 43.38 41.97 −0.09 0.98 −0.98 −0.40
199 0.178 45.92 43.73 43.59 −0.10 0.98 −0.50 0.37
200 0.0784 46.57 43.16 43.06 −0.45 0.63 −0.76 −0.21
201 0.1665 46.30 43.68 42.60 −0.02 1.00 −0.80 −0.11
202 0.1404 46.13 43.56 42.89 −0.09 0.98 −0.70 0.07
203 0.0822 46.10 43.19 41.61 0.01 1.00 −0.97 −0.18
204 0.2426 47.15 43.95 42.93 −0.19 0.91 −0.91 −0.65
205 0.06 45.46 42.98 42.45 −0.09 0.98 −0.65 0.46
206 0.1161 46.06 43.43 41.81 0.10 0.98 −0.91 −0.11
207 0.2164 46.20 43.86 43.80 −0.15 0.94 −0.52 0.22
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
208 0.1846 46.67 45.13 42.63 0.60 1.00 −0.87 −0.37
209 0.0312 46.33 42.54 41.09 −0.27 0.84 −1.13 −0.46
210 0.0911 46.07 43.26 41.86 0.00 1.00 −0.91 −0.11
211 0.1524 46.80 43.62 43.49 −0.38 0.71 −0.71 −0.28
212 0.1835 45.47 43.75 43.66 0.03 1.00 −0.39 0.71
213 0.1095 46.30 43.39 43.79 −0.42 0.67 −0.54 0.15
214 0.1634 47.26 43.66 42.10 −0.19 0.91 −1.11 −0.91
215 0.0547 46.24 42.91 41.64 −0.17 0.93 −0.99 −0.28
216 0.1642 47.00 43.67 42.34 −0.16 0.93 −1.00 −0.67
217 0.1464 46.64 43.59 43.16 −0.28 0.83 −0.75 −0.23
218 0.1849 46.62 44.75 41.71 0.62 1.00 −1.06 −0.53
219 0.1964 46.32 43.80 43.45 −0.15 0.95 −0.62 0.06
220 0.0289 46.58 42.96 42.04 −0.33 0.77 −0.98 −0.43
221 0.03 47.05 42.52 41.45 −0.56 0.51 −1.20 −0.89
222 0.1772 46.42 43.72 41.94 0.11 0.97 −0.96 −0.34
223 0.0127 46.13 41.95 40.41 −0.36 0.74 −1.23 −0.46
224 0.1618 46.73 44.26 42.34 0.21 0.89 −0.94 −0.47
225 0.1397 45.98 43.56 41.94 0.16 0.94 −0.87 −0.02
226 0.0633 45.68 43.01 41.01 0.17 0.93 −1.00 −0.01
227 0.1219 47.03 44.21 42.16 0.14 0.95 −1.05 −0.73
228 0.0238 46.12 42.36 40.90 −0.26 0.85 −1.12 −0.35
229 0.1656 46.74 44.34 42.59 0.19 0.91 −0.89 −0.43
230 0.122 46.25 43.46 42.10 0.00 1.00 −0.89 −0.18
231 0.1331 46.02 43.52 42.85 −0.07 0.99 −0.68 0.14
232 0.2191 46.82 43.98 42.47 0.02 1.00 −0.94 −0.51
233 0.0751 46.52 43.13 41.50 −0.12 0.97 −1.08 −0.50
234 0.089 46.60 43.27 41.83 −0.14 0.95 −1.03 −0.49
235 0.2178 46.10 43.87 42.92 0.07 0.99 −0.68 0.10
236 0.2326 46.24 44.82 43.71 0.33 1.00 −0.54 0.17
237 0.0925 46.74 44.07 42.18 0.15 0.95 −0.98 −0.52
238 0.2481 46.50 44.84 43.17 0.39 1.00 −0.72 −0.13
239 0.1636 46.64 44.00 41.39 0.31 1.00 −1.13 −0.61
240 0.0904 47.14 43.25 42.26 −0.39 0.69 −1.05 −0.78
241 0.1872 46.56 43.76 43.65 −0.28 0.83 −0.63 −0.07
242 0.1644 46.26 43.67 42.77 −0.04 1.00 −0.75 −0.05
243 0.1318 46.13 43.65 44.18 −0.32 0.78 −0.42 0.35
244 0.0432 46.58 43.91 41.73 0.21 0.90 −1.04 −0.50
245 0.1915 46.43 43.78 42.42 0.04 1.00 −0.86 −0.24
246 0.0612 45.42 42.99 41.97 0.03 1.00 −0.74 0.38
247 0.1361 46.82 44.22 42.92 0.04 1.00 −0.84 −0.41
248 0.1396 46.54 43.55 42.56 −0.14 0.95 −0.86 −0.29
249 0.1361 47.06 43.55 42.45 −0.27 0.84 −0.99 −0.69
250 0.107 46.46 43.37 42.09 −0.11 0.97 −0.94 −0.33
251 0.1338 45.87 43.52 43.75 −0.22 0.89 −0.46 0.44
252 0.2287 46.72 44.27 43.10 0.05 0.99 −0.78 −0.30
253 0.1481 46.63 43.60 42.18 −0.06 0.99 −0.96 −0.44
254 0.1497 46.12 43.60 41.73 0.19 0.92 −0.94 −0.17
28 Daly
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
255 0.1256 46.37 43.48 42.32 −0.07 0.99 −0.87 −0.22
256 0.0312 46.52 42.94 40.42 0.02 1.00 −1.31 −0.74
257 0.0428 45.96 42.75 42.40 −0.34 0.76 −0.77 0.09
258 0.1326 46.65 43.66 42.50 −0.10 0.97 −0.89 −0.38
259 0.1077 46.53 43.38 41.82 −0.07 0.99 −1.01 −0.44
260 0.1979 46.05 43.80 43.44 −0.06 0.99 −0.56 0.25
261 0.0728 46.25 43.11 40.51 0.16 0.93 −1.24 −0.53
262 0.1059 46.99 43.56 41.99 −0.14 0.95 −1.08 −0.74
263 0.0353 45.72 42.68 41.18 −0.04 1.00 −0.98 0.00
264 0.0382 45.84 42.68 40.67 0.03 1.00 −1.11 −0.20
265 0.0737 46.75 43.12 42.06 −0.31 0.79 −1.01 −0.55
266 0.2095 46.60 43.84 43.14 −0.14 0.95 −0.74 −0.21
267 0.1114 46.34 43.40 42.48 −0.14 0.95 −0.83 −0.17
268 0.1656 46.65 43.67 42.58 −0.11 0.97 −0.88 −0.37
269 0.0684 46.72 43.84 41.46 0.19 0.91 −1.13 −0.66
270 0.1776 46.54 43.77 43.01 −0.13 0.96 −0.76 −0.20
271 0.0291 45.44 42.49 43.05 −0.46 0.62 −0.51 0.60
272 0.211 46.36 43.85 42.47 0.08 0.98 −0.84 −0.18
273 0.1516 46.29 43.72 41.87 0.16 0.93 −0.95 −0.26
274 0.1772 46.64 43.95 42.53 0.04 1.00 −0.88 −0.37
275 0.1696 46.37 43.69 42.63 −0.04 1.00 −0.81 −0.16
276 0.15 47.09 43.60 42.14 −0.18 0.92 −1.06 −0.77
277 0.0846 46.62 43.21 42.28 −0.27 0.83 −0.93 −0.41
278 0.0487 46.43 42.84 41.85 −0.31 0.79 −0.98 −0.36
279 0.0836 45.53 43.20 43.51 −0.23 0.87 −0.43 0.64
280 0.2017 46.33 43.91 42.30 0.15 0.94 −0.87 −0.20
281 0.0316 46.64 44.14 41.90 0.27 1.00 −1.02 −0.50
282 0.0941 46.11 43.80 42.95 0.03 1.00 −0.68 0.10
283 0.1033 46.04 44.37 42.64 0.40 1.00 −0.73 0.08
284 0.1021 46.28 43.34 41.93 −0.04 1.00 −0.94 −0.24
285 0.103 46.50 43.34 42.06 −0.12 0.96 −0.95 −0.37
286 0.2083 46.83 43.94 42.77 −0.07 0.99 −0.87 −0.45
287 0.0303 46.42 42.52 41.00 −0.28 0.82 −1.17 −0.54
288 0.0303 47.08 44.12 41.87 0.14 0.95 −1.12 −0.82
289 0.0702 46.44 43.08 41.67 −0.15 0.94 −1.03 −0.41
290 0.0213 46.13 42.29 41.02 −0.32 0.78 −1.10 −0.33
291 0.106 46.34 43.36 42.87 −0.24 0.86 −0.75 −0.08
292 0.228 46.71 43.90 43.07 −0.12 0.96 −0.78 −0.30
293 0.0589 46.36 42.96 42.13 −0.29 0.81 −0.91 −0.26
294 0.1488 46.31 43.60 42.40 −0.01 1.00 −0.84 −0.16
295 0.1437 46.33 43.93 41.82 0.27 1.00 −0.97 −0.30
296 0.1986 46.09 43.80 43.38 −0.06 0.99 −0.58 0.21
297 0.1673 46.35 43.68 43.64 −0.25 0.85 −0.58 0.08
298 0.165 46.85 43.67 43.46 −0.36 0.73 −0.73 −0.32
299 0.0295 46.08 42.65 40.74 −0.07 0.99 −1.15 −0.35
300 0.0297 46.32 42.51 40.63 −0.18 0.92 −1.22 −0.55
301 0.1602 46.26 43.65 41.48 0.22 0.88 −1.03 −0.32
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
302 0.1701 46.46 43.69 41.69 0.14 0.95 −1.03 −0.42
303 0.0939 45.94 43.28 43.82 −0.37 0.72 −0.46 0.41
304 0.0649 46.51 43.03 42.02 −0.28 0.83 −0.97 −0.39
305 0.0134 44.82 41.99 40.45 0.02 1.00 −0.94 0.49
306 0.1436 46.39 44.98 43.96 0.32 1.00 −0.52 0.12
307 0.1537 47.00 44.31 42.15 0.20 0.91 −1.04 −0.71
308 0.0806 45.82 43.18 42.75 −0.16 0.93 −0.66 0.27
309 0.1037 45.62 43.35 42.42 0.05 0.99 −0.69 0.34
310 0.1724 45.99 43.70 42.52 0.10 0.97 −0.75 0.09
311 0.1317 46.49 43.51 42.70 −0.17 0.93 −0.82 −0.23
312 0.2138 46.25 43.86 43.86 −0.18 0.92 −0.52 0.20
313 0.1697 46.16 43.69 43.15 −0.09 0.98 −0.65 0.11
314 0.0274 45.62 42.46 40.53 0.01 1.00 −1.10 −0.07
315 0.1664 45.89 43.68 43.28 −0.04 1.00 −0.56 0.33
316 0.1305 46.66 43.68 42.00 0.01 1.00 −1.00 −0.50
317 0.1278 46.25 44.50 42.36 0.46 1.00 −0.84 −0.13
318 0.132 46.26 43.52 41.66 0.12 0.96 −0.99 −0.29
319 0.1042 46.39 43.35 42.59 −0.20 0.90 −0.82 −0.18
320 0.0438 46.57 42.77 41.09 −0.22 0.88 −1.18 −0.63
321 0.1332 46.86 44.50 42.24 0.31 1.00 −0.99 −0.59
322 0.1741 46.95 44.96 42.87 0.38 1.00 −0.88 −0.52
323 0.1289 45.60 43.50 42.12 0.20 0.90 −0.75 0.29
324 0.1982 45.24 43.80 43.91 0.07 0.99 −0.29 0.93
325 0.2302 46.49 43.91 43.31 −0.11 0.97 −0.68 −0.09
326 0.1173 46.52 44.21 42.90 0.12 0.96 −0.78 −0.20
327 0.1232 46.01 43.47 41.88 0.12 0.97 −0.89 −0.06
328 0.0595 46.52 42.97 41.86 −0.27 0.83 −1.00 −0.43
329 0.0919 45.90 43.27 41.83 0.06 0.99 −0.88 0.01
330 0.02 45.65 42.33 40.44 −0.04 1.00 −1.12 −0.11
331 0.0222 47.06 42.82 41.52 −0.43 0.65 −1.19 −0.89
332 0.1762 46.08 43.74 43.95 −0.21 0.89 −0.46 0.34
333 0.0934 46.65 43.73 42.01 0.04 1.00 −1.00 −0.49
334 0.1313 46.32 43.55 44.05 −0.40 0.69 −0.49 0.19
335 0.0688 46.66 43.07 41.41 −0.17 0.93 −1.13 −0.62
336 0.1593 46.87 44.52 42.87 0.19 0.92 −0.86 −0.46
337 0.1543 46.52 44.40 42.42 0.32 1.00 −0.88 −0.31
338 0.1203 46.70 43.45 41.67 −0.04 1.00 −1.08 −0.60
339 0.2445 46.80 43.95 42.01 0.11 0.97 −1.03 −0.59
340 0.0709 46.01 43.09 40.94 0.13 0.96 −1.09 −0.26
341 0.1351 46.61 43.53 42.24 −0.10 0.98 −0.94 −0.41
342 0.2399 46.48 44.51 43.31 0.20 0.91 −0.68 −0.09
343 0.2736 46.79 44.03 43.24 −0.11 0.97 −0.76 −0.32
344 0.2127 46.04 43.85 42.15 0.24 0.86 −0.84 −0.02
345 0.0855 45.57 43.22 42.00 0.09 0.98 −0.77 0.28
346 0.1725 45.82 43.70 43.26 −0.01 1.00 −0.55 0.38
347 0.1302 46.24 43.51 43.59 −0.30 0.81 −0.57 0.14
348 0.0237 46.64 42.36 41.28 −0.49 0.59 −1.15 −0.64
30 Daly
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
349 0.0237 45.86 42.36 40.94 −0.19 0.91 −1.06 −0.15
350 0.0209 46.13 42.28 40.83 −0.29 0.82 −1.14 −0.37
351 0.0253 46.66 43.57 41.35 0.10 0.98 −1.14 −0.64
352 0.0242 45.86 42.37 41.24 −0.25 0.85 −0.99 −0.09
353 0.0186 45.95 42.20 41.42 −0.40 0.69 −0.97 −0.11
354 0.1406 46.46 44.69 45.65 −0.21 0.90 −0.17 0.43
355 0.131 45.37 43.51 42.63 0.16 0.94 −0.59 0.56
356 0.0201 46.54 42.50 40.89 −0.30 0.80 −1.22 −0.65
357 0.0241 45.87 42.37 40.91 −0.18 0.92 −1.07 −0.17
358 0.0254 44.73 42.41 40.80 0.18 0.92 −0.85 0.63
359 0.0245 45.85 42.38 40.48 −0.08 0.98 −1.15 −0.24
360 0.0862 46.43 44.74 41.84 0.64 1.00 −0.99 −0.37
361 0.0189 46.13 42.21 41.13 −0.39 0.71 −1.08 −0.31
362 0.0224 46.17 42.32 40.55 −0.22 0.89 −1.21 −0.46
363 0.0284 46.50 42.48 41.00 −0.33 0.77 −1.18 −0.60
364 0.0199 45.85 42.24 40.14 −0.08 0.99 −1.23 −0.32
365 0.0255 45.99 42.41 40.66 −0.14 0.95 −1.15 −0.31
366 0.0193 46.06 42.23 40.73 −0.27 0.83 −1.15 −0.34
367 0.0262 46.72 42.43 41.02 −0.42 0.66 −1.23 −0.75
368 0.0797 46.58 43.48 42.08 −0.08 0.98 −0.97 −0.42
369 0.1645 46.41 44.66 42.53 0.46 1.00 −0.84 −0.21
370 0.242 46.47 44.44 43.66 0.09 0.98 −0.60 0.00
371 0.0885 46.21 43.24 41.46 0.04 1.00 −1.02 −0.29
372 0.0803 46.14 43.17 41.58 0.00 1.00 −0.98 −0.21
373 0.1061 45.58 43.36 42.01 0.16 0.94 −0.77 0.28
374 0.1232 46.80 43.47 41.89 −0.11 0.97 −1.06 −0.62
375 0.143 46.56 43.57 42.24 −0.07 0.99 −0.93 −0.37
376 0.1226 46.47 43.46 41.91 −0.02 1.00 −0.98 −0.38
377 0.1251 46.74 43.88 42.88 −0.10 0.98 −0.83 −0.36
378 0.1864 46.52 43.79 42.17 0.07 0.99 −0.94 −0.36
379 0.2187 46.47 44.06 42.98 0.04 1.00 −0.75 −0.15
380 0.1012 46.71 43.33 42.61 −0.31 0.79 −0.88 −0.40
381 0.1464 46.38 43.59 41.76 0.10 0.98 −0.99 −0.35
382 0.172 46.88 44.79 42.87 0.32 1.00 −0.86 −0.47
383 0.2065 46.30 43.88 44.03 −0.22 0.88 −0.49 0.20
384 0.085 46.62 43.50 41.68 0.00 1.00 −1.06 −0.54
385 0.1391 46.83 44.49 42.73 0.21 0.89 −0.88 −0.46
386 0.1119 46.21 43.40 42.46 −0.10 0.98 −0.81 −0.08
387 0.0346 46.31 42.61 40.75 −0.16 0.94 −1.20 −0.52
388 0.0326 45.38 42.57 40.70 0.10 0.97 −1.01 0.14
389 0.0834 46.21 43.72 42.28 0.10 0.97 −0.85 −0.12
390 0.0244 46.37 42.38 41.14 −0.37 0.72 −1.13 −0.48
391 0.0241 46.55 42.84 40.90 −0.14 0.95 −1.22 −0.66
392 0.0854 46.19 44.01 41.65 0.39 1.00 −0.98 −0.24
393 0.1656 46.80 43.77 42.64 −0.12 0.96 −0.89 −0.46
394 0.2391 46.83 44.10 43.17 −0.08 0.99 −0.79 −0.37
395 0.1076 46.25 43.62 41.96 0.11 0.97 −0.92 −0.21
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
396 0.1094 46.40 43.39 42.29 −0.12 0.96 −0.88 −0.25
397 0.0885 45.70 43.24 41.95 0.08 0.98 −0.81 0.18
398 0.0682 46.85 43.21 42.06 −0.29 0.81 −1.03 −0.62
399 0.1412 47.12 44.42 42.62 0.12 0.97 −0.97 −0.69
400 0.1452 47.18 44.24 43.29 −0.13 0.96 −0.84 −0.59
401 0.1432 46.74 43.57 42.37 −0.15 0.95 −0.94 −0.47
402 0.0658 46.59 43.46 41.51 0.03 1.00 −1.09 −0.55
403 0.1355 46.49 43.53 43.18 −0.27 0.84 −0.71 −0.12
404 0.0624 46.51 43.00 41.32 −0.14 0.95 −1.12 −0.54
405 0.1748 46.16 43.71 43.22 −0.09 0.98 −0.63 0.12
406 0.0597 46.61 42.97 41.66 −0.25 0.85 −1.06 −0.53
407 0.0764 45.85 43.14 42.34 −0.10 0.97 −0.75 0.16
408 0.0666 46.55 43.05 41.30 −0.12 0.96 −1.13 −0.57
409 0.1711 46.35 44.19 42.28 0.29 1.00 −0.88 −0.22
410 0.1456 45.32 43.58 43.04 0.12 0.96 −0.49 0.69
411 0.1427 46.55 45.04 42.50 0.61 1.00 −0.87 −0.31
412 0.1329 46.74 43.52 41.41 0.04 1.00 −1.15 −0.68
413 0.1077 45.62 43.38 41.96 0.16 0.93 −0.79 0.24
414 0.1452 46.48 43.61 42.08 0.01 1.00 −0.95 −0.35
415 0.0788 45.71 43.16 42.68 −0.12 0.96 −0.65 0.33
416 0.1374 46.06 43.54 43.42 −0.19 0.91 −0.57 0.24
417 0.1401 46.72 44.97 43.80 0.26 0.85 −0.63 −0.15
418 0.1361 46.71 44.66 41.81 0.53 1.00 −1.05 −0.57
419 0.1141 46.11 43.47 43.46 −0.25 0.85 −0.57 0.21
420 0.1721 46.40 43.70 42.92 −0.10 0.97 −0.75 −0.11
421 0.2809 46.70 44.05 43.33 −0.10 0.97 −0.72 −0.24
422 0.1738 46.56 44.20 44.37 −0.21 0.90 −0.47 0.08
423 0.1358 46.18 43.53 42.56 −0.04 1.00 −0.78 −0.03
424 0.0726 46.53 43.11 42.26 −0.30 0.81 −0.92 −0.35
425 0.0721 45.45 43.10 42.25 0.01 1.00 −0.69 0.42
426 0.1706 46.63 43.74 41.81 0.09 0.98 −1.04 −0.52
427 0.1711 46.24 43.87 43.67 −0.13 0.96 −0.55 0.16
428 0.1733 46.64 43.83 41.90 0.11 0.97 −1.02 −0.50
429 0.1432 46.42 44.57 42.66 0.38 1.00 −0.81 −0.18
430 0.1874 46.68 43.76 42.43 −0.05 1.00 −0.91 −0.42
431 0.1403 46.37 43.56 42.86 −0.15 0.94 −0.75 −0.10
432 0.146 45.99 43.68 42.97 −0.01 1.00 −0.65 0.19
433 0.146 46.16 43.59 42.34 0.04 1.00 −0.82 −0.07
434 0.0753 46.38 43.89 42.77 0.03 1.00 −0.78 −0.13
435 0.1413 46.66 44.31 42.06 0.32 1.00 −0.99 −0.49
436 0.1426 46.38 43.57 41.68 0.11 0.97 −1.01 −0.37
437 0.1443 46.91 44.26 42.99 0.02 1.00 −0.84 −0.46
438 0.1483 46.36 43.60 43.02 −0.16 0.93 −0.72 −0.06
439 0.1499 46.70 43.60 42.20 −0.08 0.98 −0.97 −0.48
440 0.1914 46.39 43.78 42.43 0.05 1.00 −0.85 −0.21
441 0.18 45.73 43.73 43.21 0.05 1.00 −0.54 0.43
442 0.0675 46.49 43.06 41.42 −0.13 0.96 −1.09 −0.50
32 Daly
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
443 0.2514 46.72 45.07 43.83 0.30 1.00 −0.62 −0.15
444 0.06 45.10 42.98 42.86 −0.08 0.98 −0.48 0.80
445 0.1181 46.51 43.44 42.22 −0.11 0.97 −0.92 −0.34
446 0.0716 45.84 43.10 42.45 −0.14 0.95 −0.73 0.19
447 0.0924 46.59 44.74 42.24 0.51 1.00 −0.94 −0.40
448 0.0949 45.94 43.29 42.03 0.02 1.00 −0.84 0.02
449 0.1091 46.04 43.38 43.11 −0.20 0.91 −0.63 0.18
450 0.0745 46.37 43.12 41.59 −0.10 0.98 −1.03 −0.38
451 0.1142 46.31 44.27 45.00 −0.24 0.87 −0.28 0.40
452 0.0774 46.17 43.73 41.76 0.23 0.88 −0.95 −0.20
453 0.2051 46.44 43.98 43.49 −0.09 0.98 −0.63 −0.02
454 0.044 46.33 42.77 40.54 −0.04 1.00 −1.24 −0.57
455 0.0421 46.06 42.74 40.96 −0.06 0.99 −1.10 −0.29
456 0.0913 45.24 43.26 42.16 0.17 0.93 −0.66 0.55
457 0.1349 47.04 44.45 42.04 0.28 1.00 −1.07 −0.76
458 0.032 45.46 42.56 41.97 −0.20 0.90 −0.75 0.36
459 0.124 46.50 43.47 42.26 −0.10 0.97 −0.91 −0.33
460 0.0771 46.84 43.15 41.60 −0.22 0.88 −1.13 −0.71
461 0.1082 46.79 43.62 42.02 −0.06 0.99 −1.03 −0.59
462 0.044 46.67 42.77 41.67 −0.37 0.72 −1.08 −0.58
463 0.0343 46.50 42.60 41.17 −0.30 0.80 −1.15 −0.56
464 0.1517 45.53 43.61 43.23 0.04 1.00 −0.49 0.58
465 0.164 46.03 43.67 43.60 −0.16 0.94 −0.52 0.30
466 0.2348 46.62 43.92 41.60 0.23 0.87 −1.08 −0.56
467 0.1255 46.64 43.48 42.90 −0.28 0.83 −0.81 −0.29
468 0.1061 46.64 43.36 42.20 −0.18 0.92 −0.95 −0.44
469 0.0901 46.25 43.25 42.50 −0.19 0.91 −0.81 −0.10
470 0.1001 45.87 43.51 42.88 −0.04 1.00 −0.64 0.26
471 0.091 46.18 43.26 41.99 −0.06 0.99 −0.90 −0.16
472 0.0318 46.53 42.56 40.75 −0.24 0.86 −1.24 −0.67
473 0.1314 46.44 43.51 43.43 −0.32 0.78 −0.65 −0.03
474 0.1157 45.29 43.42 42.70 0.13 0.96 −0.56 0.63
475 0.0503 45.10 42.86 41.43 0.17 0.93 −0.79 0.50
476 0.0312 46.13 42.54 42.05 −0.42 0.67 −0.88 −0.11
477 0.0281 46.22 42.47 40.77 −0.20 0.90 −1.17 −0.45
478 0.1351 45.98 43.53 43.16 −0.12 0.96 −0.61 0.24
479 0.2195 46.40 44.89 45.21 0.00 1.00 −0.26 0.38
480 0.1247 46.00 43.48 42.42 0.01 1.00 −0.77 0.07
481 0.1605 46.34 44.34 42.48 0.33 1.00 −0.83 −0.17
482 0.1647 46.99 43.82 43.75 −0.39 0.70 −0.70 −0.36
483 0.1807 46.54 43.77 42.79 −0.08 0.98 −0.81 −0.24
484 0.102 46.55 44.48 42.66 0.30 1.00 −0.84 −0.28
485 0.0849 46.79 43.31 42.12 −0.24 0.87 −1.00 −0.56
486 0.1291 45.88 43.50 43.12 −0.10 0.98 −0.59 0.30
487 0.227 46.84 45.62 43.55 0.60 1.00 −0.71 −0.29
488 0.1554 46.27 44.63 43.45 0.29 1.00 −0.61 0.09
489 0.1334 46.46 43.52 42.55 −0.13 0.96 −0.84 −0.24
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Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
490 0.1384 46.65 43.55 42.37 −0.13 0.96 −0.92 −0.41
491 0.2342 46.65 44.65 42.85 0.32 1.00 −0.82 −0.31
492 0.0771 46.42 43.15 42.65 −0.33 0.77 −0.81 −0.19
493 0.1736 46.17 43.73 42.58 0.05 0.99 −0.77 −0.02
494 0.1342 45.77 43.53 43.22 −0.07 0.99 −0.55 0.40
495 0.0578 46.28 42.95 41.75 −0.19 0.91 −0.98 −0.28
496 0.0587 46.09 42.96 41.39 −0.05 0.99 −1.01 −0.22
497 0.0563 46.76 42.93 40.99 −0.17 0.93 −1.24 −0.79
498 0.1554 46.34 43.63 44.07 −0.37 0.73 −0.49 0.18
499 0.2604 46.77 44.80 44.41 0.02 1.00 −0.51 −0.06
500 0.0852 46.92 43.98 42.18 0.05 0.99 −1.02 −0.64
501 0.1355 45.88 43.53 42.96 −0.05 0.99 −0.63 0.27
502 0.1078 46.72 43.63 41.58 0.06 0.99 −1.11 −0.63
503 0.1859 46.47 43.81 44.01 −0.30 0.80 −0.53 0.07
504 0.074 46.51 43.12 40.79 0.04 1.00 −1.23 −0.65
505 0.107 45.57 43.50 42.01 0.23 0.87 −0.77 0.28
506 0.0345 45.10 42.61 42.14 −0.11 0.97 −0.64 0.65
507 0.0163 46.41 42.11 40.01 −0.27 0.83 −1.38 −0.75
508 0.0601 45.69 44.24 42.54 0.45 1.00 −0.68 0.31
509 0.1487 46.05 43.60 44.05 −0.30 0.81 −0.43 0.38
510 0.0267 46.35 42.44 41.12 −0.33 0.77 −1.13 −0.47
511 0.0557 45.07 42.93 42.91 −0.11 0.97 −0.46 0.84
512 0.0787 45.55 43.16 42.20 0.03 1.00 −0.72 0.34
513 0.1236 46.15 43.47 42.18 0.01 1.00 −0.85 −0.09
514 0.0288 45.44 42.49 42.75 −0.40 0.69 −0.58 0.54
515 0.1232 46.40 43.89 42.74 0.03 1.00 −0.79 −0.15
516 0.093 46.79 44.56 42.90 0.22 0.88 −0.84 −0.40
517 0.0277 45.18 43.25 41.60 0.31 1.00 −0.77 0.48
518 0.0473 46.52 43.86 41.31 0.29 1.00 −1.12 −0.55
519 0.0674 46.11 43.06 42.14 −0.17 0.93 −0.86 −0.08
520 0.0211 46.10 42.28 40.93 −0.30 0.80 −1.11 −0.33
521 0.0183 45.98 42.19 41.58 −0.45 0.63 −0.95 −0.10
522 0.0183 45.14 42.37 41.02 0.00 1.00 −0.89 0.38
523 0.0193 45.37 42.96 40.94 0.25 0.86 −0.95 0.20
524 0.0495 45.79 42.85 41.81 −0.12 0.97 −0.86 0.09
525 0.0654 46.50 44.79 43.08 0.38 1.00 −0.74 −0.15
526 0.0385 44.45 42.68 41.63 0.22 0.88 −0.61 1.00
527 0.089 45.74 43.24 42.70 −0.09 0.98 −0.65 0.31
528 0.0236 46.02 42.96 41.09 0.03 1.00 −1.06 −0.24
529 0.0867 45.39 43.23 42.16 0.11 0.97 −0.70 0.45
530 0.2018 46.33 43.96 43.63 −0.11 0.97 −0.58 0.09
531 0.0675 44.84 43.06 41.38 0.35 1.00 −0.74 0.67
532 0.0827 46.00 43.63 43.74 −0.20 0.90 −0.49 0.35
533 0.0398 44.93 42.70 42.01 0.01 1.00 −0.63 0.74
534 0.0479 45.23 42.83 43.15 −0.26 0.85 −0.45 0.77
535 0.0273 46.68 43.13 41.57 −0.18 0.92 −1.10 −0.61
536 0.0778 46.42 44.00 43.50 −0.08 0.98 −0.63 0.00
34 Daly
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Source Log Log Log Log Log Log
NB z (LEdd) (Lj) (Lbol) (
√
f(j)
fmax
) j (B/BEdd) (B/10
4G)
537 0.1021 46.93 45.44 45.27 0.11 0.97 −0.36 0.01
538 0.0377 46.44 42.67 41.47 −0.32 0.78 −1.07 −0.45
539 0.0638 45.13 43.02 42.47 0.02 1.00 −0.57 0.70
540 0.0298 44.97 42.54 41.37 0.06 0.99 −0.78 0.58
541 0.1039 46.27 43.48 43.21 −0.24 0.87 −0.66 0.04
542 0.0311 45.56 42.54 41.05 −0.04 1.00 −0.97 0.09
543 0.0954 45.69 43.29 41.69 0.16 0.94 −0.86 0.13
544 0.13 46.65 44.35 41.95 0.36 1.00 −1.01 −0.50
545 0.0421 46.75 42.74 41.36 −0.35 0.75 −1.16 −0.70
546 0.0809 45.72 43.18 42.43 −0.06 0.99 −0.71 0.27
547 0.1115 46.35 43.48 42.83 −0.18 0.92 −0.76 −0.10
548 0.0635 45.95 43.11 42.29 −0.13 0.96 −0.79 0.07
549 0.0722 46.56 44.21 43.17 0.05 0.99 −0.73 −0.17
550 0.0445 46.47 43.88 41.99 0.17 0.93 −0.96 −0.36
551 0.0308 45.26 42.53 41.55 −0.07 0.99 −0.80 0.41
552 0.0873 45.84 43.29 42.75 −0.11 0.97 −0.67 0.25
553 0.0362 46.48 42.64 41.08 −0.26 0.85 −1.16 −0.57
554 0.0723 46.11 43.10 41.39 0.01 1.00 −1.02 −0.24
555 0.0785 46.13 43.16 41.71 −0.04 1.00 −0.95 −0.18
556 0.0873 45.57 43.23 42.68 −0.05 0.99 −0.62 0.43
557 0.0192 45.57 42.22 41.46 −0.29 0.81 −0.88 0.17
558 0.0408 46.54 42.72 41.98 −0.43 0.65 −0.98 −0.41
559 0.0298 46.17 42.51 41.10 −0.24 0.87 −1.09 −0.34
560 0.1946 46.49 43.85 43.13 −0.10 0.98 −0.72 −0.13
561 0.0188 45.62 42.21 40.49 −0.10 0.97 −1.10 −0.08
562 0.1298 46.28 44.13 42.94 0.14 0.95 −0.72 −0.02
563 0.0596 46.99 43.94 41.94 0.06 0.99 −1.09 −0.75
564 0.0606 46.51 42.98 41.58 −0.20 0.90 −1.06 −0.48
565 0.0227 45.54 42.33 40.73 −0.07 0.99 −1.04 0.03
566 0.1206 46.33 43.71 42.62 −0.01 1.00 −0.80 −0.13
567 0.0817 46.58 43.22 41.96 −0.19 0.92 −0.99 −0.45
568 0.0819 47.12 44.40 42.54 0.13 0.96 −0.98 −0.71
569 0.075 46.49 44.56 41.60 0.59 1.00 −1.05 −0.46
570 0.0561 44.83 42.93 41.27 0.32 1.00 −0.77 0.66
571 0.0448 47.14 44.58 42.69 0.18 0.92 −0.96 −0.69
572 0.0477 46.39 42.87 40.60 −0.01 1.00 −1.25 −0.61
573 0.0293 46.80 43.47 41.53 −0.03 1.00 −1.13 −0.70
574 0.0864 47.06 44.35 42.76 0.07 0.99 −0.92 −0.62
575 0.0172 45.96 42.15 40.84 −0.30 0.80 −1.10 −0.25
576 0.0733 46.30 43.11 41.72 −0.11 0.97 −0.99 −0.30
